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THE MEDICAL AND SURGICAL ASPECTS OF ‘THE ’FORTY-FIVE’* 

(THE JACOBITE RISING OF 1745-6) 

By GORDON GORDON-TAYLOR, CB, OBE, Surgeon Rear-Admiral 


‘ The ’Forty-Five notwithstanding its cimous 
nomenclature, possesses a special connotation for 
Scomsh ears Apart from being Bladtia Tearlach 
(Charles’s year) to those who speak the Gaehc 
tongue, 1745 was a year of no inconsiderable interest 
and acuvity in the sphere of British medicine and 
surgery Fontenoy and the Jacobite Rising pro- 
vided experience in imhtary surgery , the Surgeons’ 
Company had its inception during the late spring , 
and the year saw the doors thrown wide by a 
number of hospitals in Great Britain and Ireland 
In 1745 there was opened Middlesex Hospital on 
the south side of Windmill Street, off Tottenham 
Court Road or, as the records have it, “ the road 
from St Giles’s Church to Hampstead ” — ^with 
fields at Its doors, “ some marshy and contaimng 
ponds fed by tributaries of the Tybourne ” In 
the self-same year, Liverpool Royal Infirmary com- 
menced Its long story of service to humamty, as did 
the Salop County Infirmary, the Worcester Infirmary, 
with a Cameron as its first physician, and the famous 
Rotunda in Dubhn In London, St Bartholomew’s 
and St Thomas’s on either side of the Thames 
dated back to previous centuries, but for 25 years 
before the period of ’45 a succession of hospitals in 
the Metropohs had opened their doors — ^Westmmster 
(1720), Guy’s (1725), St George’s (1734), and 
‘ The London ’ (1741) 

The ‘ Hospital Movement ’ was not confined to 
England Across the Border the httle hospital with 
6 beds first opened in 1729 m Robertson’s Close 
blossomed into the Edinburgh Royal Infirmary, 
which received patients into its wards on Dec 17, 
1741 Cullen had already estabhshed a Medical 
School m Glasgow m 1744, illustrating his lectures 
by chmcal cases in the wards , the Aberdeen 
Infirmary had been opened m 1742 

In May, 1745, the very month which witnessed 
the Battle of Fontenoy, the Surgeons of London, 
who for 205 years had been associated vath the 
Barbers as the Barber-Surgeons’ Company, were 
separated from the elder brotherhood by an Act of 
Parliament and were incorporated as an independent 
company, the Surgeons’ Company — the theme of a 
previous Vicary Lecture 


* Being The Vicarv Lecture of 1945, delnered within 
the precincts of the Ro\ al College of Surgeons of England 
on Culloden Da>, April 16, 1945 
% OL \XMII — NO 129 


On July I, 1745, eight days before the engage- 
ment'® off the Lizard between the Enghsh frigate 
Lion and the French ships Elizabeth and Du Teillay, 
with Prince Charles on board, the Court of Assistants 
of the new Company held its first meeting at the 
Stationers’ Hall, which offered them hospitality until 
Surgeons’ HaU in Old Bailey was ready 

Apart from the immediate medical environment 
of ' The ’Forty-Five ’, it may not be improfitable 
to glance at the Britain of that period and survey the 
background of this tragic, if romanac. Rising 
London was already a city of nearly three-quarters 
of a milhon souls , much of the Western and West- 
Central districts of modem London were fields, and 
the “ New Road ” which later indicated the northern 
limit of London proper was not yet in being 
(Roeque, Plan of London, 1746 )'® The toll-gates 
fortunately lacked the numbers and spared the 
traveller the vexations imposed by the adverse traffic- 
hghts of to-day Possibly the noise nuisance may 
have disturbed the cmzen of two hundred years ago , 
the clattenng of carts or coaches and the clop-clop of 
the horses’ hooves upon the cobbles, intermingled 
with the recurrent cries of the hawker and the 
’prentice boy, must have been a source of annoyance 
till dusk, while the mghts must have resembled this 
war’s ‘ black-out ’, and the pedestrian after twihght 
incurred similar risks to the modem wayfarer from 
shps or faulty steps betiveen the cobbles or into the 
central kennel where water and refuse ran The 
miserable illumination came from candles in the 
street wmdows, and the hnkman fulfilled the func- 
tions nowadays performed by the more convenient 
electric torch 

Indoors men sat weanly in the candlehght of 
their drawing rooms, or in clubs considered them- 
selves fortimate that the quota of candles per table 
was nvice that permitted to the inns and hostelnes 
The city merchant still hved above his shop, and 
there were yet houses on London Bridge 

The south side of our own Lincoln’s Inn Fields 
was called Portugal Row , and a hundred years 
were to elapse before the HaU of Lincoln’s Inn 
raised itself to enhance the privacy of New Square 
and the preemets of the Law at the Eastern end 
of the Fields The Duke of York’s Theatre occupied 
Ae site of Room V of the Hunterian Aluseum 
before the holocaust of 1941, but at the ume of 
the 45 the Playhouse had been commandeered bv the 
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military, and occupied by a detachment of the 3rd 
Foot Guards Portugal Street had previously been 
crowded with the coaches and sedans of those who 
came to the theatre, but was still paced, despite 
the closure of the theatre, by visitors to the coffee 
houses in the neighbourhood, such as Wilhs and 
Serle’s, and to taverns, such as “ The Bell and 
Dragon ” or “ The Black Jack ” The beautiful 
and attractive Kitty Chve had not yet come to Great 
Queen Street, but in this street Sir Robert Strange, 
the engraver, becoming involved m the ’45, found 
shelter from his pursuers under a woman’s crino- 
hne (') 

The physicians anticipated the surgeons in their 
appreciation of the amemties of Lincoln’s Inn 
Fields, for Dr Jurm was already living at No 51 
m 1745, becoming President of the Royal College 
of Physicians m 1750 , while Sir William Watson 
went to practise there a few years later, remaining 
at No 15 from 1757 to 1787, during part of which 
period he was a Censor It was only in the last 
decade of the eighteenth century that the surgeons 
became attracted to the Square 

Malaria was an endemic pestilence in the metro- 
pohs , the marshy ground west of Tottenham Court 
Road and also from Chelsea down alongside the 
Thames was a breeding-ground for the mosquito 
There had been a small-pox epidemic in 1740-42 , 
an influenza epidemic in 1742-43 , and a typhus 
epidemic in 1741-42 and in 1745-46 

Apart from the disabihties and drawbacks of 
frequently recurrent maternity, the housewife should 
have suffered few household worries with meat at 
tourpence a pound, when an experienced cook could 
be obtained from £15 ^ year, and a nurse or house- 
maid received £5 or £6 per annum The footman 
had to be satisfied with £6 or £j and one livery a 
year and had to pay for his own washing , the keep 
of a horse cost but sixpence a day 

Outside London, the roads of England were 
abominable , the turnpike stretched little more 
than a hundred miles northward, nor was it metalled 
in the middle of the eighteenth century, further 
towards the Border the highways were little more 
than tracks fit only for horses or the lumbering 
stage-coach, which took more than a week from 
London to the Scottish capital Cumberland’s 
hasty journey north to Edinburgh after Hawley’s 
defeat at Falkirk, which was completed in less than 
6 days, evoked special comment, but he travelled 
day and night Young and old alike found it easier 
and quicker to travel on horseback 

In Scotland between 1725 and 1736, General 
Wade had industriously constructed 250 miles of 
roadway and built over 40 bridges, estabhshing a 
number of forts at strategic points For the most 
part, however, rural districts in Scotland presented 
almost insurmountable difficulues to wajTarers 
the country doctor counted himself fortunate if there 
were roads which enabled him to make his journey on 
horseback Aberdeenshire, a hotbed of JacobiUsm, 
was but httle culuvated in the middle of the eighteenth 
century, and in some regions was httle more than a 
wld^ess of moor, bog, and stone The Stocket 
Aberdeen closely, and the road 
north to Old Meldruip was a mass of boulders The 
poverty of the country permitted no sons of leisure. 


and the second and younger sons of the laird fre- 
quently elected the tavern or the scalpel as a means 
of livelihood, and even when a medical diploma had 
been obtained, the duress of life drove them across the 
seas to practise their profession — hence the Scottish 
‘ spate ’ of doctors to Russia in the eighteenth 
century In some cases even a combination of 
lancet and inn parlour was necessary to eke out a 
precarious livelihood in that bleak country beyond 
the Cheviots 

Of the literary giants of the eighteenth century 
Defoe, Pope, and Gay, the poet and dramatist, were 
already dead , Oliver Goldsmith and Edmund 
Burke were still at Trinity College, Dublin In 
1745 Samuel Johnson was struggling hard with 
poverty, sometimes roaming the streets of London 
without money to pay for a night’s lodging , 
Richardson had published his Pamela four years 
before, and Fielding Joseph Andrews m 1742 
Smollett, who had previously obtained a post as a 
surgeon in one of H M ships and visited the West 
Indies, had removed his name from the Navy Book 
in May, 1744, and settled as a surgeon in Downing 
Street His Tears of Scotland was pubhshed in 
1745, and his Roderick Random two years after the 
Rebellion was settled Thomas Gray’s “ Ode on 
a Distant Prospect of Eton ” and his “ Elegy in a 
Country Churchyard ” were both ‘ on the stocks’ 
in 1745 Allan Ramsay, the Scottish poet, was 
almost 60 and his son, the painter, 32 

In 1745 Kneller was dead , Zoffany was only 
12 years old, Gainsborough 18, and Joshua Reynolds 
22 , Hogarth, the Londoner, was two score years 
and ten, and in 1745 appeared his “ Marriage a la 
Mode ” and in 1746 the engraving of Mr Garrick 
in the character of Richard III The aftermath of 
the Rising did not escape his attenuon, and in 1746 
he depicted Simon Lovat at St Albans on his way 
to London as a prisoner 

Adam, the architect, and Wedgwood, the potter, 
were still boys at the period under consideration , 
William Robertson, the Scotush historian, offered 
his services to Cope, who declined them , Adam 
Ferguson, the philosopher of Edinburgh, of almost 
the same age, was Deputy Chaplain of the Black 
Watch and used his claymore at Fontenoy David 
Hume, philosopher, economist, and historian, was 
at the zenith of his course 

Newton had died in 1737, and Cohn MacLaurin, 
the precocious Scots mathematician, died m 1746 
of dropsy rcsulung from his exertions in organizing 
the defence of Edinburgh In 1745, the Dutchman, 
Menschenbroek, invented the Leyden jar James 
Watt (1736-1819), the engineer, was only 9 at the 
time of the Rebelhon, and Hugh Black (1728-99) 
sull m his ’teens, and James Hutton, the geologist, 
yet unborn 

Across the Irish Sea, David Garrick, then in his 
twenty-eighth year, played the role of Hamlet at 
Smock Alley, Dublin, where he also appeared as 
Orestes, Faulconbridge, and lago in other Shakes- 
pearean productions A few days after Culloden 
he made his first appearance as Hamlet at Covent 
Garden The first performance of Handel’s Messiah 
had taken place in London, in 1743 

Among the surgeons and anatomists of the 
period, Bartholin (d 1738), the great Boerhaave, of 
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Leyden (d 1739)1 James Douglas (d 1742), the 
anatomist and man-xmdwife of London, and San- 
tonm (d 1737) were already dead by the time of the 
Rebelhon Scarpa was scarce yet m his mother’s 
womb when Culloden was fought, Goethe, Vicq 
D’ Azyr, and the great Benjamm Bell, of Edmburgh 
(b 1749), were still in the loins of their fathers 
The famous Lettsom was barely a year old , 
Descemet, Gimbernat, Wolfe and Wnsberg, Zmn, 
and William Hey, of Leeds, were little beyond 
boyhood Lieberkuhn, Meckel, and von Haller 
were in their thirUes , Heister and Morgagm were 
neanng their three-score years and ten , Ranby was 
first Master of the Surgeons’ Company, and 
Cheselden was destmed to hold this office in the 
year of Culloden Moor Wilham Hunter had reached 
the metropohs in 1741, but John, who was to come 
to London “ with only immortahty in his pocket ”, 
was still at Long Calderwood during Scotland’s 
throes Percival Pott had become assistant surgeon 
at St Bartholomew’s m 1744, while abroad Albinus 
had )ust drawn attention to the scalenus mimmus, 
and Bertin, from Rennes, was describing the renal 
columns and the sphenoidal ossicles which bear his 
name to-day 

Thus was the stage set for the drama of “ The 
’Forty-Five ” 

THE HEIGHT AND PHYSIQUE OF 
THE JACOBITE ARMY 

The men who routed Cope’s force at Prestonpans 
were no ‘ supermen ’ , later on, when Fortune 
frowned, the average height of 346 prisoners of all ages, 
male and female, awaiting transportation in October, 
1746, was found to be 5 ft 4 125 in , there was no 
disunct difference in physique between the West 
Highlanders and the men from Aberdeenshire, 
Angus, or East Lothian The height compared 
unfavourably with that of the soldiers recrmted by 
the Crown when London was menaced by the 
Highland army 

Despite the shortness of stature of many of the 
Highlanders, some were tall , thus, some of the 
Robertsons were over 6 ft * Age did not seem to 
dimmish their ‘ toughness ’ , Grant, of Braemar, 
subsequently hved to be 105 years , Threipland 
reached the age of 89 , Pitshgo and Gordon of 
Glenbucket, though 67 and 72 years of age respect- 
ively, took part m the march into England and were 
at Culloden Glenbucket escaped from the coast 
of Buchan to Norway, thence to Boulogne, where 
he died in 1750 m his seventy-seventh year , Pitshgo, 
who hved to be 84, led a hunted hfe in the north-east 
of Scotland for many years On one occasion his 
asthmatic breathing nearly betrayed his presence to 
those in search of him 

Murdoch Mackenzie, of Letterewe, who had 
fought at Sheriffmuir in ’15 and Glenshiel m ’19, 
Mas determined to be ‘ out ’, although a very old 
man His enthusiasm was damped and his acuvitj’ 
curtailed bv his wife (a daughter of MacKenzie, of 
Applecross) pounng hot water on his feet as if by 
accident and scalding him so much that he was 
unable to \\ alk ( ') Donald MacLeod, of GualtejrgiU, 
that Homeric figure, was nearly seventy 

* Pro ate account from descendants 


Donald MacLeod, of Bernera, at 53 fought in 
the ’15 and at Prestonpans, Falkirk, and Culloden 
He was ‘ tough ’ enough to disobey his Chief, 
MacLeod of Dunvegan, and even to fight against his 
own eldest son He hved to be 90, and was called the 
‘ Old Trojan ’, because of his sturdy character and 
numerous progeny, for his third wife was only 16 
when he married her at 75, and 9 children were born 
of this wedlock 

On the other hand, records show that a few of 
the Jacobite Army had serious physical and mental 
defects , thus, John MacLennan, of Glengarry’s 
Regiment, captured after Culloden, had dub-feet, 
Andrew Porteous was “ a lame object on crutches ” , 
Angus MacDougall, taken prisoner at Falkirk, is 
described m the Prison Returns as a “ bhnd Highland 
piper ” , Hugh Johnston, of the Manchester Regi- 
ment was “ bhnd of an eye ” 

“ Keppoch’s Dumbie ” and David Fraser were 
both deaf-mutes and Matthew Matthews, of the 
Manchester Regiment, was deaf, nevertheless, 
Fraser is said to have slam seven of Hawley’s men 
at Falkirk , the deaf-mutes doubtless had little 
idea of what they were fighung for 

Wilham Hargreave had a “ distempered brain ” , 
Simon Langton was almost an idiot, and in the 
unsuccessful defence of James Bradshaw, of Elcho’s 
Life Guards, it was alleged that he was mad The 
State Papers say of Alexander Haldane that he was 
“ wrong m his judgement ” , m Aberdeen he stated 
that he had been dismissed from Sempill’s Regiment 
for “ lameness ” * 

THE JACOBITE SURGEONS 
Although the standard of the Jacobite Army was 
unfurled m the West of Scotland, and the Rismg 
is generally beheved to have been essenually an 
affair of the Highlands, the parts of the country 
from which the doctors in the Prince’s Army were 
recruited, or where they are known to have suffered 
for their sympathies, were pre-eminently the North- 
eastern and Eastern Counues Angus provided the 
greatest number, and then m descending order of 
contribution, Edinburgh, Perthshire, Inverness and 
the Isles, Fife, Aberdeenshire, etc 

There are excellent biographical notes of surgeons 
of the Prince’s Army contained in at least two articles 
deahng with the medical arrangements of the ’45 
(a) “ The Medical Heroes of The ’Forty-Five ”, by 
W A MacNaughton=» , and (h) “ Story of the Army 
Surgeons from 1715-1748”, by Major HAL 
Howell,-^ R A M C To the exhaustive hst com- 
piled by MacNaughton I can add but few names , 
some of these additions were “ surgeon-apprentices ”, 
others were arrested on mere suspicion of Jacobite 
sjropathies , a fair number “ earned arms ” and only 
took up the pracuce of medicine after the ^sing , 
some played the double role of leech and warrior, 
some were doctors and ‘ mine host ’ , a few were 
quacks For the convemence of any future student 
the following names, which are not included m 
MacNaughton’s*” comprehensive hst but are available 
m the vanous literature deahng with the Risma, are 
appended — 

T deserted from the English Regiment to jom 

Lord Diur^o^ s Regiment and was captured at Glamis 
the dav before Culloden 
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Mr Maiden,^ surgeon of Grail, Fifeshire, whose 
offence consisted only in drinking the Prince’s 
health, William Gray and James Rattray, of Perth, 
and John Gordon and John Lindsay, of Montrose, 
are described as “ surgeon-apprenuces John 
Gordon, of Montrose, was probably the son of Dr 
Wilham Gordon of Montrose and the great-great- 
grandson of Dr Wilham Gordon, Mediciner at 



Fig I — Alexander Wood (1725-1807) {Original in 
the possession of Alexander W Inglis, Esq ) 


lUngs College, Aberdeen (d 1640) He is said to 
have “ carried arms ” in England and at Falkirk and 
to have been “ lurking ” in the North (Rosebery’s 
List, pp 168, 320) 

Charles Gordon, probably of Buckie, is described 
as a “ surgeon-apprentice ”, but had the rank of 
Captain He assisted in robbing Lord Sinclair of 
his horses near Portsoy ' (Rosebery’s List, p 28®) 

Thomas Carmichael, of Perth, along with James 
Smyth and George Stirling (the last two mentioned 
m MacNaughton’s hst), was apprehended m Febru- 
ary, 1746, by order of James, Duke of Atholl, Lord 
Lieutenant of Perthshire, on suspicion of having 
favoured the Rising Although they do not appear 
to have been ‘ out ’, they were “ crammed into the 
Tolbooth at Perth without any proper provision for 
their sustenance ” 

The two Wedderburn brothers from Dimdee only 
embraced the profession of medicine after the 
Rising (Rosebery’s List, p 238) The Wedderburns 
were Jacobites to the core , their father was captured 
at CuUoden and hanged at Kenrungton — “ merely 
because he was proved to have collected the excise 
for the Prince in the Counties of Angus and Kin- 
cardine ” John Wedderburn (1729-1803) was only 
a boy of 16, but held a commission as a Lieutenant 
in Lord Ogilvy’s Regiment, he took part in the 
march to Derby and back to Culloden In 1747 
he v,ent to Jamaica and practised as a surgeon 

James Wedderburn (1730-1809) was also engaged 
in the Rising, although only 15 years of age , he 
also subsequently practised medicme in Jamaica 


John Ogilvie (twin son of James Ogilvie, of 
Auchiries, Rathven, Aberdeenshire) carried arms , 
ultimately he became a doctor 

Donald McIntyre was shown in the State Papers 
as a “ quack doctor ” He was captured at Carlisle 
and transported 

Dr Deacon, a non-)uring physician of Manchester, 
sent three of his sons to join the Highland Army 

Alexander Wood (1725-1807),” often dubbed 
“ Long Sandy Wood ”, is referred to in Lauder’s 
“ Representauon ” as having taken charge of 280 of 
Cope’s wounded m the Charity Workhouse, Edin- 
burgh, along with Lauder, “ who are the surgeons 
belonging to that House ” At the time Wood was 
only twenty, but subsequently this popular surgeon 
attained a position of great distinction in Edinburgh 
(.Fig I) 

Dr John MacLean,^^ surgeon of Troternish, 
Skye, IS mentioned as having dressed Captain Roy 
MacDonald’s wounded foot and sent dressings to 
him when the Captain was hiding in caves (see 
p 53, loc cit ) 

Any account of medical aspects of the ‘ ’Forty- 
Five ’ would be woefully lacking in colour and 
perspective that did not include some reference to 
Archie Cameron (Fig 2), Threipland (Fig 3), and 
the Edinburgh Surgeons of the Jacobite Army like 
Lauder and Rattray , and also Murdoch Macdonald 
(see p 48, loc cit ) 



Pjg 2 — Dr Archibald Cameron {From the portrait 
xn the National Portrait Gallery^ Edinburgh ) 


The story of Dr Archibald Cameron (1707-53) 
by Lord Amulree awaits pubhcation, and it suffices 
for me to make the briefest reference to some of the 
incidents of his hfe and to his death A younger 
brother of Lochiel, educated in Glasgow, Edinburgh, 
and Paris, he was a cultured physician and country 
gendeman, practising among his own clansmen and 
attending to the needs of the mihtary road-makers 
working under Wade It is mamfest that he was 
also intensely interested in the affairs of Scotland 
and hke all his famous family an ardent Jacobite 
His pohtical activities mcluded the deputation to 
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Pnnce Charles m the Du Teillay before the latter 
set foot on the mainland, the concealment and 
distribution of the “ Loch Arkaig treasure ”, and his 
visits to Britain subsequently to the collapse of the 
Rising 

Archie Cameron was also a soldier, and took an 
active part in the imsuccessful attack on Ruthven 
Barracks m September, 1745 After reaching 



Fio 3 — Sir Stuart Threipland {1716-1805) (Ortgmal 
by Delacoiir ik the possession of Colonel IP' Murray-Threipland, 
DSO) 

France in October, 1746, he was appointed to a 
Captaincy in the Albany Regiment, and in 1748 
was made Colonel of Lord Ogilvy’s Regiment in 
Flanders Dr Archie was wounded at Falkirk and 
CuIIoden , he refers to the late discomforts of the 
wound in the chest received at Falkirk, which 
doubtless would have been fatal had it not been for 
his ‘ targe ’ “ especially if the ball received at 

Falkirk and is still in my body give me as much 
pain and trouble as it did in winter and spring last 
which helped the conunuance of my sickness at 
that time ” He was the seventy-seventh and last 
of the Jacobite prisoners to be executed for com- 
plicity m the Rising on June 7, 1753 

Sir Stuart Theipland, of Fingask (1716-1805), 
was the chief medical adviser of the Prince till 
CuIIoden His name, Stuart, betokens the direcuon 
of his family’s loyalues Threipland’s own father 
had been ‘ out ’ m the ’15, and the future doctor was 
born at Fingask when his sire was in hiding and 
the house occupied by Hanoverian troops He 
IS said to have been christened Stuart by his mother 
when both were expected to die, the weakhng 
lived to be 89 (') Threipland graduated at Edin- 
burgii in 1742, became a Fellow of the College of 
Physicians of Edmburgh in 1744, and was its 
President from 1766 to 1770 He lost a brother at 
Prestonpans, went mth the Highland forces to 
Derby and was a fugmve in the Badcnoch district 
after CuIIoden along with LochicI and Cluny 
MacPhcrson Lochiel, who was wounded in both 
ankles at CuIIoden was his panent “ until Threipland 
left Badenoch in July, b> which ume Lochiel’s 


‘THE ’FORTY-FIVE’ 

wounds were so far healed that he only used^to keep 
them clean and apply dry dressings to them ” {Lyon 
in Mourning) Threipland did not render profes- 
sional service to the Prmce durmg the months which 
followed CuIIoden, smce Charles Edward did not 
)om Lochiel in Ben Alder for more than a month 
after the doctor had returned to Edinburgh m the 
gmse of a Presbyterian probationer Threipland 
ultimately made his escape to Rouen and found 
himself among a coterie of notable Jacobite exiles — 
Sir Robert Strange, the engraver , WiUiam Hamilton 
of Bangour, the poet , Andrew Lumisden, who was 
private secretary to both James III and Prince 
Charles and Wilham Rait, of Dundee, another 
surgeon These two doctors ultimately got back 
their paternal acres Threipland outhved all the 
great Jacobite figures of the ’45, Lord Airhe having 
died in 1803 

Within the precincts of the Royal College of 
Physicians of Edmburgh is an eighteenth-century 
travelhng medicme chest, which is traditionally 
called “ Prince Charhe’s medicme chest and 
may have been brought from France to Scotland 
by the Prmce It was certainly in the possession 
of Threipland, who presented it to Alexander Wood, 
the surgeon (“ Long Sandy Wood ”) , from the 
latter it went to his son. Dr George Wood, and then 
to Dr John Smith, who handed it to the Royal 
College of Physicians of Edinburgh By the great 
courtesy of Dr T H Graham I have been privileged 
to inspect this chest, which measures 10 in x 10 in 
and presents an extraordinarily well-packed collection 
of phials and small pewter boxes contaimng salts, 
powders, pills, ointments, essential oils, gums, 
tmctures, and mixtures , etc There is also writing 
material and several simple instruments 

John Congalton-^ belonged to an East Lothian 
Jacobite family and is said to have “ carried arms ’ , 
he was in surgical parmership with Rattray, and the 
firm later took in “ Long Sandy Wood ” 

John Rattray^^’ was closely associated with 
George Lauder m all the surgical activmes of the 
Rising Reference to his share in the campaign is 
to be found {see pp 50, 51, loc cit) Rattray 
was already a Fellow of the Edmburgh College of 
Surgeons (1740) and one of the original members 
of the Honourable Company of Edinburgh Golfers , 
at the first match for the silver club played on Leith 
Links on April 2, 1744, he won the trophy He 
died July 5, 1771 {Scots Magazine) 

George Lauder,^^ the Edinburgh surgeon, had 
become a Fellow m 1737 and was President of the 
Edmburgh College of Surgeons in the year of the 
Rising He was also in virtue of this office a member 
of the Town Council and witnessed some of the 
excited meetings which preceded the arrival of 
the Jacobite Army in the Scottish capital Lauder 
played some part m the negotiations with the 
Governor of Edmburgh Castle concemmg the cus- 
tody of the arms which had been collected for the 
defence of the at}', and which, falhng into the grasp 
of the Highlanders, did no htde to effect the complete 
rout of Cope’s forces a few days later A record of 
his surgical acnrines during the Rising are to be 
found elsewhere {see pp 50, 51) Lauder was one 
of the leadmg operators of Edinburgh, and was 
pamcularly successful as a lithotomist He died 
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m 1762 of a fractured skull, after being thrown from 
his horse on his way to see a patient Several of his 
pupils figured in the Rising 

George (1729-1811), of Jacobite stock, was 

an apprentice to George Lauder when the Prince 
came to Edinburgh After four months’ service 
with the Prince, an attack of ague compelled him to 
fall out , he was seized, his medical status was not 



Fig 4 — Sir John Pringle (1707-1782) 


^cognized, and his freedom not restored till the 
General Amnesty of 1747 Having become a 
Lathohc, Hay could not graduate in Edinburgh or 
become a Licentiate of the Edinburgh College of 
Surgeons He, therefore, went to Rome and pre- 
pared himself for the priesthood , his subsequent life 
figure largely m the Aunals of the 
Catholic Church in Scotland, where he attained the 
digmty of a Bishop 

Madeod, second (or third) son of 
Malcolm Macleod VIII of Raasay (wounded at 
CuUoden p 12) after 1745 settled on the farm 
01 Eyre (Skye) and began to practise medicine He 
received a visit from Dr Samuel Johnson and 
Boswell, the former remarking that he was “ vlad 
to see him so well married, for he had a high esteem 
for physicians (his wife was Anne, daughter of 
Alexander Macdonald of Boisdale) ^ 

THE SURGEONS IN THE HANOVERIAN 
ARMY 


charged with the care of wounded In his own 
words, “ from the middle of February, 1746, when 
the (Hanoverian) army crossed the Forth to the 
end of the campaign there had been m hospital 
upwards of 2000 men, including the wounded Of 
this number nearly 300 died, mostly of ‘ malignant 
fever ’ ” (1 e , typhus) 

Pringle, in Flanders, and Huxham, in Britain, 
simultaneously studied influenza, both used this 
name and described the disease, but Huxham’s book 
was published t\vo years before Pringle’s The 
latter was far in advance of his age in matters of 
military hygiene, and it was also probably his sugges- 
tion that hospitals should be regarded as immune 
from gunfire There is much information about 
Pringle m books of medical history and in other 
works dealing with the eighteenth century 

Alexander Monro, sen (Fig 5) was, like the 
rest of his clan, a stout Hanoverian , after the 
battle he came out from Edinburgh and attended the 
wounded soldiers on the field of Prestonpans, and 
had many Jacobite and Hanoverian injured removed 
to the wards of the Edinburgh Infirmary, which had 
been opened nearly four years before 



Fig 5 — Alexander Monro, sen 


Alexander Cunningham,-^ Surgeon to Ligomer’s 
Dragoons (the 13th) from Nov 30, 1745 to 1752, 
possibly present at Prestonpans as surgeon’s mate 
Goc cit , pp 50, 51), and William Trotter,-^ Surgeon 
to Hamilton’s Dragoons (the r4th), March 21, 


There are very few new names among the Han- 
overian doctors— a note about an unqualified doctor 
C^ntl^ey, and a modicum of less known information 

Dr'a"er“o-f 

Side, and had already a career of 5 jacooite 

medical conditions, and only after CullSe™ hi 


1745, till August, 1747, true to the highest tradiuons 
of British Army surgeons, surrendered to the High- 
landers that they might attend their own wounded 
Other surgeons on the Hanoverian side were — 
Hugh Hunter (Johnston's Roll of the A M S 293), 
who was Surgeon to the Highland Earl of Loudoun’s 
Regiment, June 8, 1745, and taken prisoner at 
Prestonpans 

William Park (or Parck) (Johnston's Roll, 232), 
Surgeon to the garrison of Edinburgh from Feb 4, 
1742, till 1754 He IS referred to in documents in 
tbe Signet Library, Edinburgh, as Mr Park, Surgeon 
in Castle of Edinburgh, to whom several payments 
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for medical care of rebel prisoners are recorded 
(see Rosebery’s List, p 393 ) 

Patrick Blair (Johnston’s Roll, 157) was Surgeon 
to Cope’s 5th Foot, July 26, 1735, to November, 
1747 , there is, however, no authentic record of his 
service in Scotland Joshua Pilot (Johnston’s Rolh 
240), Surgeon to Battereau’s Regiment of Foot, a 
French Hugenot, is known from private papers to 
have been with his regiment m Scotland under 
Cumberland Francis Drummond^ Surgeon to 
Lascelles’ Regiment, is mentioned by Lauder as 
someumes coming to the Workhouse to inquire 
after the wounded of his regiment Dr James 
Grainger (Johnston’s Roll, 304), born m Duns m 
1721, was apprenticed to George Lauder, the Edin- 
burgh surgeon, and attended medical classes at the 
Umversity He )oined the Army and was Surgeon 
to Pulteney’s Regiment of Foot, being present at 
Falkirk and Culloden, and afterwards in Holland 
from 1746 to 1748 , Grainger occupied his spare 
time with the study of Latin poets 

Doubtless the uncertainty of a hvehhood in a 
country as bleak and poor as the Scotland of that 
period rendered an army surgeoncy a prize Some 
correspondence reproduced m More Culloden Papers^''- 
refers to the candidature of a certain Dr R Blown 
as Surgeon to the troops in Inverness and other 
Highland garrisons The approach to Sir John 
Cope for his recommendation was made through 
Brown’s brother-in-law, Bailhe Wilham Mackintosh 
(sometime Burgh Treasurer of Inverness) who 
approached the Lord President Cope, writing 
from London on Nov 3 to Dimcan Forbes, promised 
his support, but said that he must first get the 
approval of Wade who was at that time in Flanders 
In a subsequent letter, Nov 30, 1744, he men- 
tions Wade’s approval, and later that the King had 
consented to Brown succeeding Dr Cuthbert 
Mention is made of considerable competmon for 
the appointment 

My Lord, 

I had an obliging letter from Marshal Wade from 
Ostent in answer to mine on the subject of the surgion , 
he IS very glad to give his consent to your Lordship’s 
recommendation Sir Will Yonge not being come 
from Bath, I thought it best to secure Mr Pelham 
against other solicitations (and many there have been) 

Later 

The King has consented that Mr Brown shall 
succeed Dr Cuthbert, of which your Lordship will 
please to acquaint Mr Brown and I shall get his 
commission out as soon as I can 

Dr Dimcan Miimo (1687-1746), having acquired 
considerable wealth in the East Indies, returned to 
Scotland in 1726 He was nearly 60 years of age, 
and had no particular business in the acuon at 
Falkirk, but “ attended lest his brother had need of 
him ” The brother. Sir Robert Munro of Fouhs, 
was attacked by several Highlanders of Lochiel’s 
Regiment and was shot in the groin and recened 
two fatal sword wounds o\er the eye and on the 
mouth The doctor also was shot in the breast and 
“ received ternble and fatal wounds from the sword ” 
Four students of “ physic ” belonging to the 
Edinburgh Companj of Volunteers^' joined the 
Hanot cnan Forces, were captured at Falkirk and 


subsequently escaped from Doune Castle by making 
ropes of their bedclothes William MacGhie after- 
wards became physician to Guy’s Hospital, Home 
was the author of “ Douglas ” , Barrow dislocated 
his ankle and fractured several nbs in the descent, 
but with the help of Home and a ‘ borrowed ’ horse 
reached safety , Robert Douglas became a surgeon m 
the Royal Navy 

Cumberland, on assuming command of the 
Hanoverian troops, called for surgeons to accompany 
the army to Scotland As has happened on many 
occasions before and since, surgeons of promise 
were not found wanting m their eagerness to render 
aid to the wounded, and even in the middle of the 
eighteenth century surgical experience was largely 
gained in the service of Mars Three friends, 
Cowell, a young Quaker, Thomas Dimsdale, after- 
wards to acqmre fame in other spheres, and Joseph 
Warner (1717-1801), each anxiously seeking hospital 
appointments, joined the colours Warner soon 
received a surgical appointment at Guy’s, became 
F R S m 1754, was the first surgeon to hgature the 
common carood artery in 1775, and was an examiner 
for the Surgeons’ Company from 1771 till his death 
in 1801 Cowell was made surgeon to St Thomas’s 
In addition to the doctors and surgeons there 
was unquahfied assistance on the Hanoverian as 
well as the Prince’s side Alexander Cantley, butler 
to Thomas Grant, of Achoynany,'® was one of the 
earhest to take an interest m James Ferguson, the 
astronomer Cantley was “ clever at mathematics, 
music and languages and even something of a doctor” 
Dr James Clerk, of Edinburgh, was apparently 
a popular physician with those chieftains who 
professed loyalty to the Crown The following 
extract from a letter from the Laird of MacLeod to 
President Duncan Forbes contains a reference" to 
the doctor — 

The rainy weather or some cause or other (but 
It’s neither eating or drmkmg) has hurt me, and I’m 
a good deal more uncasie these four or five days 
wmh my limbs than I was I want but the least 
hint from you to draw me nearer Clarky 

I am Intyrlie yours, 

Normand MacLeod 

John Macleod, fourth of Tahsker, “ brought up 
to the medical profession”, in 1745 joined one of 
the Independent Compames raised that year by 
the Laird of Macleod 

Jervase Wright, surgeon to General Wade’s 
Horse 

PRESTONPANS 

The engagement was bnef and ended in a com- 
plete rout of Cope’s force within a few minutes, the 
exact number of which vanes from four to seven m 
the different accounts of the battle “ A few shots 
from cannon , a tempest of plaids, as the Highlanders 
tossed them doivn and ran on half-naked in their 
smocks, a scattered fire from their ranks , one weak 
tolley from the English infantry , no clash of steel, 
but a wld yell from the Celts and then a pursuit 
and slaughter ” (Andrew Lang ) 

1745 Sir John Cope may not have been a 
man m the full vigour of health Correspondence 
between John Forbes and the Lord President" m 
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1744 refers to Cope’s sojourn at Bath for the waters, 
to his attack of “ St Anthony’s Fire ” there, and to 
his reputation as a gallant The famous Dr Wilham 
Ohver, father-in-law of Pringle, physician to Bath 
Mineral Waters Hospital, and inventor of the 
“ Bath Ohver ”, inscribed to him some verses, 
being his “ Advice to Sir John Cope upon his 
catching St Anthony’s Fire by drinking Bath Waters” 
(Hist MMS Com Rep IX App 132, B ) 

See gentle Cope with love and gout oppress’d 
Alternate torments rattling in his breast, 

Trys at a cure, but tampers still m vain. 

What eases one, augments the other pain 
The charming girl who strives to lend relief. 

Instead of healing, heightens all his grief 
He drinks for health, but then for love he sighs , 
Health’s in her hand, destruction in her eyes , 

She gives us water, but with each touch alas ' 

The wicked girl electrifies the glass , 

To ease the gout we swallow draughts of love. 

And then, like Etna, burst in fires above. 

Sip, not, dear Knight, the daughter’s liquid fire. 
But take the healing beverage from the sire, 

’Twill ease your gout, for love no cure is known. 
The god of physick could not heal his own 

There is another letter from Cope” to the Lord 
President written from Charges Street, W , in 
November, 1744, in which he refers to an illness 
associated with fever, which laid him low , his 
temperature may have been due to malaria, to which 
the suggestive word “ intermitted ” employed, 
lends some support 

It IS with difficulty I am able to write so much, 
being so weekned by a violent fever which has kept 
me in bed almost these fourteen days , at last it 
intermitted, and last night I miss’d my fitt, so all 
danger is over, and I must wait with patience for 
strength Nothing like a Northern air for health 
and spirits Heaven send your Lordship a con>- 
tinuance of both, for the sake of your friends in 
particular and the pubhck good 

I am with great respect & truth 
My Lord, 

Your most obliged humble servant, Jno Cope 
The Wounded at Prestonpans — These were, 
of course, predominantly Cope’s men, and the 
numbers taken care of and the nature of the injuries 
can be gauged from a perusal of Lauder’s “ Repre- 
sentation ”” of his case for release I have no 
evidence whether he and Rattray voluntarily joined 
Prince Charles’ service or whether they were 
“ pressed ” vi et armts, but both performed valuable 
work after Prestonpans, especially in the Edinburgh 
Charity Workhouse It is difficult to find agreement 
with the statement “ there was not a surgeon but 
us to be found ” Munro certainly came to the 
battlefield and secured the removal of Hanoverian 
and Jacobite wounded to the Royal Infirmary , 
Cunningham and Trotter operated on 23 of Cope’s 
officers in Cheapes house, but the numbers which 
Lauder alleges to have been dealt with by Rattray, 
Wood, and himself must have represented a con- 
siderable percentage of the injured (1000 of Cope’s 
men were prisoners) 

The foUowmg is headed — 

Representation of George Lauder, Surgeon, 

IN Edinburgh 

The Day before the Battle of Preston Pans I was 
taken Prisoner from Edmburgh by the Rebels to take 


care of the Wounded in case of Action, and have been 
detained by them for the same purpose ever since 
The Officers (1 e , Hanoverian) who were made 
prisoners at that Battle have often told me, they 
reckoned it a great happiness to the Army, that 1 and 
Mr Rattray (who was in the same Situation with me) 
were there as a great Many of the Wounded both 
Officers and Soldiers must have inevitably perished, 
without immediate assistance, and there was not a 
Surgeon but us to be found 

Amongst the many taken care of by me the follow- 
ing gentlemen were not only dressed in the field but 
taken care of during the whole course of their cures, 
viz — 

Capt Poyntz who had one very dangerous wound 
in his hand and five in his head 

Major Griffith had a large wound in his head 
Lieutenant Disney had his hand cutt of with a 
Sword and a shot m his shoulder, and must have djed 
with loss of Blood in a very short time without assist- 
ance 

Lieutenant Hcwitson had two dangerous wounds 
in his Head, one thro’ both Tables of his Skull and a 
very bad one in his Arm 

Lieutenant Swinie had a large wound on his Face 
Mr Bishop son to Captain Bishop who was killed 
in the Action had fourteen wounds, some of them 
exceedingly dangerous, and must have died without 
extraordinary Care I not only dressed him and 
operated on him, furnishing both external and internal 
medicines, as I did to the others, but even found him 
Lodgings, Nurses and Money for his Subsistancc, 
he being an Orphan destitute of Friends and Money 
Besides the above named I gave advice and the first 
dressings and operations to many more, who were 
afterwards taken care of by other Surgeons 

Mr Rattray hkeways took care of many amongst 
whom were Captain Sandilands who had Sixteen 
wounds 

Mr (perhaps Birnie) who had six wounds and would 
have died with loss of Blood without instant help 
Mr Rattray and I, that day hkeways operated 
upon and dressed almost three hundred private Men, 
two hunderd and eighty of which w ere taken into the 
Charity Work-house, where they were taken care of 
by Mr Wood and I, who are the Surgeons belonging 
to that House, but my charge of them was greatest 
as I performed the whole operations and furnished 
the Medicines out of my own Shop gratis These 
facts can be attested by the Gentlemen themselves, 
and by Hugh Hunter Surgeon to my Lord Loudoun’s 
Regiment who I desired some time to assist me with 
the Private Men, as also by Francis Drummond the 
Surgeon to Colonel Lascelle’s Regiment, who came 
some times to the Work House to enquire of me 
concerning the Men of Colonel Lascelles Regiment 
Myself and six Apprentices and Students continued 
dayly six or eight hours a day with the said Dressings 
Colonel Halket will hkeways attest that three Days 
after the Action he came to me (expressed) the sense 
he had of the obligation he lay under to me for the care 
I had taken of the Men, and told me that he under- 
stood that there was three or four of his men about 
seven Miles in the Country, who needed their Legs 
or Arms to be cut off, but as the Surgeon to their 
Regiment was only a Young man, he did not incline 
that the Thing should be done by his sole Advice, 
or even that he should be the operator He therefore 
desired me to visit them, and to perform the operations 
if I judged them proper I went and saw them, 
thought the operations unnecessary and brought the 
men to Edmburgh, where they were taken care of 
Besides taking care of the wounded I hkeways 
at my own expense, carryed out to the Prisoners at 
Colonel Gardiners House two Dozen of Wine, eight 
large loaves of bread, and a good quantity of Cheese 
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The Rev Carlyle, of Inveresk, descnbes collector 
Cheape’s house on the field of Prestonpans, to which 
23 of Cope’s wounded officers had been removed He 
offered his services to the busy Cunningham and 
Trotter , the former was at the moment attending 
a pale and apparently dymg young Officer, Captain 
Blake by name, a piece of whose skull about 2 in 
square had been blown off 

The end-result of this operation is mteresung 
In a copy of The Times of 1801 the following note 
appeared — 

Left Among the Dead 

Amon? the numerous inquiries made after the 
Sovereign’s (George III) health, the following card 
was left 

Captain Blake of the Grenadiers, George Street, 
Westnunster, in the Regiment of Colonel Murray at 
Preston Pans in 1745 — left among the dead in the 
field of action with no less than it wounds, one so 
capital as to carry away 3 inches of his skull — ^Preserved 
56 years to relate the event and enabled by Gracious 
protecuon to make his personal inquiries after his 
Majesty’s health 

But not only did the surgeons of both sides 
render succour to the wounded, but the Highlanders 
themselves rendered first aid to the many casualues 
left in their hands by the tempestuous flight of 
Cope and lus fugiuves “ I observed some of our 
pnvat men run to P Seton for ale and other hquors 
to support the woimded And as one proof for all, 
to my own particular observation I saw a Highlander 
supporting a poor wounded soldier by the arms ’till 
he should ease nature and afterwards carry him on 
his back into a house and left him sixpence at parang 
In all which we followed not only the dictates of 
humamty but the orders of our Prince in all“ {Lock- 
hart Papers, 1817, 2, 491 London) 

For a ume after Prestonpans the Royal Infirmary 
was pracacally a mihtary hospital The Jacobite 
wounded who remained after the Prince marched 
South automaUcally became prisoners , there were 
18 Jacobite sick and wounded m the Infirmary 
between September, 1745, and April, 1746 , 14 were 
casualues in acuon, of whom 2 underwent successful 
amputauons 

Among the Highland wounded who passed into 
Government hands as prisoners may be menuoned — 
Alexander Cameron, shot through the chest and 
back, admitted to the Royal Infirmary', Edinburgh, 
taken capuve when the Highland Army marched 
south He lived 13 months, ulumately dying of his 
wounds 

John Campbell was wounded at Prestonpans and 
admitted to the Edinburgh Royal Infirmary Later 
he IS described “wants left leg” Recovery 

CROSSING THE BORDER 
“With a hundred pipers and a’ ” the Border 
w'as crossed on Nov 8 , they' raised a loud shout 
and unsheathed their claymores Lochiel, while 
in the act of drawing his w'eapon, accidentally' cut 
his OW'D hand , this w'as considered a bad omen 
There is a reference®” to a wound of the throat 
received by Lord Elcho at Pennth , this was sutured 
At Derby'®' the doctors come into the picture, 
for the Mai or sent out to Charles’ Camp John 
Davinson, merchant, John Graham, apothecary', and 


Doctor Douglas, a physician, to ask for terms for the 
town The answer was that terms would only be 
granted if the Castle was surrendered, and this was 
done 

THE WOUNDED AT FALKIRK 

Lauder’s “ Representauon menuons that he 
was without mstruments, bandages, dressings, and 
medicines soon after Falkirk when the Jacobite force 
hasuly departed northward , that he only got them 
again just before Culloden, and that they were 
subsequendy again taken from him 

After the Battle of Falkirk, I took care of Captain 
Fitzgerald of Colonel Munro’s Regiment, who had 
two wounds in his head and in a bad state of health 
otherwise, both he and Captain Halley must certainly 
be sensible too, that it was by my representation of 
the bad consequences, it would be to their healths, if 
they were carried alongst with the other Prisoners, 
that the one was left at Aberdeen and the other at 
St Ninians I not only dressed wounds of all 
the wounded men and Mihtia prisoners at Stirling 
(which was the Place I was ordered to reside at) but 
likeways gave them money towards their substance, 
this can be attested by Mr Simpson, Minister of the 
Gospel at Falla, who was a Prisoner I believe both 
he and Mr Maidand will likeways attest the pains 
I was att to get a place for a Hospital to them where 
I might have them better taken of, both as to the Dyet 
and other ways , but the hurry and confusion the 
Rebells were contmually m at that time prevented 
their doing anythmg of that sort, to either their own 
People or Prisoners From their abandoning Stirling 
till now I was not of the smallest use to either side, 
having neither Instruments, Bandages, Dressings, 
or Medicmes they havmg been left in Athole in the 
hurry of their Flight from Stirling, and brought 
again to Inverness by Lord George Murray a few 
Days before the Battle of Colloden The Lord 
Presidents Chamberlain and other Servants can bear 
Witness to the use I designed them for that day 

Lochiel was shghtly “ wounded in the heel by a 
musket-baU durmg the heat of the actton at Falkirk ” 
As Dr Archie was lending Lochiel assistance he 
himself was wounded (loc at , p 48) Shortly after 
the battle Lochiel was able to lead a detachment into 
the toiTO of Falkirk 

James Farquharson, of Balmoral (Tayler, Jacob- 
ites of Aberdeenshire and Banffshire of the ’45, p 170), 
was wounded in the shoulder at Falkirk The wound 
proved more severe than at first thought, and he was 
forced into macavity in Aberdeenshire — “ He came 
to Perth right bad in a chaise ” (Bisset’s Diary, Feb 
7> 1746) 

In Sttrhng jail Wilham Chrysue, Chyrurgeon, 
treated 26 prisoner-pattents, of whom 16 were 
“ fever ” pauents Ten had gxmshot wounds (2 of 
them with fractures), received during the Siege of 
Stirhng Casde In one case an amputauon proved 
necessary', but ended fatally The surgeon charged 
6 shiUmgs and 8 pence for the amputauon — the same 
fee as for attending a fever case (') 

MALIGNANT FEVER (TYPHUS) AND 
‘THE ’FORTl^-FIVE’ 

Ty'phus has been a scouT-ge of Armies in the field 
for 500 years, and the Civil War of 1745 was no 
exceptton , the “ mahgnant fever of the hospitals ” 
was almost certainly typhus The disease broke 
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out furiously among the infantry embarked in 
the Low Countries and landed at Newcasde, Holy 
Island, and Berwick in the autumn of 1745 The 
sick disembarked at Newcastle were lodged in a 
hospital (or house) which also received the sick from 
Marshal Wade’s army , not only were the nurses 
and those constantly m the wards victims of the 
malady, but also the medical attendants “ Three 
of the town apothecaries, four of their apprentices, 
and two journeymen were seized with the contagion 
and died ” 

Though Ligonier’s and Price’s regiments left 
their sick behind at Antwerp, by the time the trans- 
ports reached Holy Island 97 soldiers were already 
ill with “ mahgnant fever ”, and no fewer than 40 
succumbed The inhabitants of Holy Island also 
caught the infection and 50 died — one-sixth of the 
populauon There were fewer sick among the troops 
landed at Berwick, where the disease was apparently 
less severe and did not spread 

In December, 1745, an army of twelve battalions 
of infantry and three regiments of cavalry was 
assembling in the Staffordshire area under Cumber- 
land Pringle resolved on a policy of dispersal of 
the sick of this army , the men as they fell ill were 
left in the various towns under the care of the local 
surgeons and apothecaries Apart from Lichfield, 
the men were not nursed in any common hospital , 
there was no epidemic and cases did well , “ mahg- 
nant fever ” was unknown and there was no mortality 
However, m Lichfield there were many more sick 
and the workhouse had to be fitted up as a hospital 
“ Too many cases were admitted, the air was cor- 
rupted, the common fevers became malignant and 
several died ” (Pringle) 

In Scotland until the outbreak of typhus in 
Inverness (see below) the diseases of the Army were 
chiefly respiratory infections In the last three 
weeks of February, 1746, the Duke’s troops were in 
billets in Perth , two battahons were quartered in 
churches Pringle says “ the hard coughs in 
particular with inflammations of the pleura and 
lungs were most frequent ” Three hundred sick 
were left behind in Perth and Montrose in “ Corpora- 
tion Halls and private houses ” 

The Army was quartered in Aberdeen most of 
March, but subsequently a considerable proportion 
of the force was dispersed in Aberdeenshire villages 
The men suffered from the extra cold, the easterly 
winds, cold beds, guards and out-duties and their 
own mismanagement , their ailments were the 
common winter infections The officers fared better 
in warm quarters, and the respiratory diseases were 
not so frequent, but some of them developed gout ( i) 

In Aberdeen the sick were lodged in the hospital 
of the town (Aberdeen Infirmary) and in other large 
houses and escaped ‘ hospital fever ’ Four hundred 
sick were left behind at Aberdeen, Inverurie, and 
Strathbogie, when the Army moved north, but only 
a small proportion died Before Inverness was 
reached another 60 or 70 had fallen sick, apart from 
those wounded at Culloden, and were left in the 
townships and villages through which the Duke’s 
Army passed 

Aberdeen — During his occupation of Aberdeen, 
Cumberland converted Gordon’s Hospital (Fig 6) 
into a fort and garrisoned it with 200 men under 


Captain Crosbie — with the object “ of securing the 
town against any insults from Glenbucket’s people 
or any others who may have forebore showing them- 
selves when we were here with the Army ” Despite 
Its name, the building was never intended for the 
sick, but had been erected in 1732 for the poor 
children of decayed burgesses There had been 
delay in using it, “ since the expense of the building 



Fig 6 — Gordon s Ho piial, Aberdeen, in the cighiecmh 
centur> (called * Fort Cumberland in March 1746) 


had materially encroached on the funds in their 
hands (the amount of which was originally £10,300), 
and owing to this and to the troubled state of the 
country in 1745 and 1746 the house remained 
unoccupied (except that it was used as a barracks by 
the Royalist troops in 1746) until 1750 The first 
occupants were the Hanoverian troops, who sur- 
rounded the building with a trench and earthen 
ramparts faced with pallisades and christened it 
“ Fort Cumberland ” Doubtless “ minor sick ” 
were treated there 

Inverness — At Inverness two malt-barns were 
commandeered for the reception of the Hanoverian 
wounded, who numbered 270 in all “ There were 
many with cuts of the broadsword, till then uncom- 
mon wounds in the hospitals, but these were easily 
healed (i) as the openings were large m proportion 
to the depth, (2) as they bled much at first, and (3) 
as there were no contusions and eschars as m gunshot 
wounds to obstruct a good digestion” (Pringle) 

In addition to these “ wards ” for the wounded, 
arrangements were made for the sick Two “ well- 
aired houses ” were taken over for the more serious 
sick, the regimental medical officers had to find 
quarters for the less severe cases It was hoped that 
these measures might prevent any epidemic which 
the condiuons prevailing in Inverness appeared 
hkely to favour There was no outbreak until the 
arrival of Houghton’s Regiment which had been 
sent up as a reinforcement These had with them 
36 deserters from Enghsh gaols for court-martial 
who brought “ jail-fever ” along with them Three 
days after the coming ashore at Nairn 6 officers were 
seized with “ jail-fever ” and 80 men were left there 
with the same disease During the ten following 
days that they were in camp in Inverness they sent 
into hospital 120 patients with the same fever The 
symptoms and course of the disease left no doubt 
that “ jail-fever ” and hospital fever were the same , 
previous conjecture was now a certainty 
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MEDICAL ASPECTS 

In Inverness, there were also frequent cases of 
shght dtarrhoza, which Pringle thought might be the 
result of the Ness water which had always been 
accounted a laxauve to those unaccustomed to dnnJt 
It These cases either cleared up qiuckly or yielded 
to astringents When a force left Inverness for 
Fort Augustus, 600 sick were left behind (excluding 
the wounded) In Fort Augustus and Fort Wilhain 
there were “ dysenteries, fluxes and agues ” 

A note in More Cidloden Papers details the 
buildings utihzed by the Hanoverian sick and 
wounded, which involved very considerable expense 
to the town of Inverness — 

Repairs and conveniences made for the Kmg’s 
Army after their entering the Town the 16 April 
1746 immediately after the Battle of CuUoden 

Repairing glass work of Chanty School, Library & 
Achnacloich’s kiln used as hospitals by the Army 

Ctetk JAacBean’s. bovae abo taken for a hssspMal 

Fairfield’s kiln fitted also for a hospital 

A description of typhus cases in Blair Castle 
and of the overcrowding which led to its spread is 
to be found in the account of a Surgeon attached to 
the Hanoverian Aiiny 

On the Jacobite side there was litde illness or 
accident during the period of invasion of England 
In the Lockhart Papers there is a statement attri- 
buted to Lord George Murray that “ by all accidents 
such as death by sickness (of which it is beheved 
that there was more in one day in General Wade’s 
Army than were in six weeks m His R H s) we did 
not lose forty men in the whole expedition including 
the 12 at Penrith ” 

THE NATURE OF INJURIES IN JACOBITES 

WOUNDED AT CULLODEN MOOR 

The types of wounds in those recovering may be 
gauged from the following extracts , they include 
through-and-through wounds, retained fragments, 
compound fractures with osteomyehtis, head wounds, 
etc , and contusions 

Cameron of LochieP^ “ As the action was near ov'cr, 
Lochiel was wounded in both his legs He was carried 
out of the field by four of his men who brought him to a 
little barn ” , later on they “ put him on a horse, and 
brought him to Glume’s house in Badenoch, where he 
continued till next morning and then ivent to Lochaber 
When he left the barn he dismist two of the four men, 
the other two supported him on the horse ” 

“ Breackachie informed me that Lochiel was quite 
out of all danger as to his wounds when Sir Stewart 
Threipland (alias Dr Threpland) left Badenoch, which 
was some time in the month of July 1746 ‘ But then 

added Breackachie, ‘ Lochiel’s wounds were not enurely 
closed up, neither was he free of pain, when the Prince 
came to Badenoch, at which very time Lochiel was not 
able to walk well about, but behoved to be removed 
about from place to place on horseback However, 
before notice came of the two ships on the west coast, 
Lochiel’s wounds were quite closed up and skmned 
over, and he was then fit to travell ’ ” 

Captain Roy MacDonald'^ was bid b> the djiPg 
Kcppoch “ Do the best for > ourself, for 1 am gone ”, 
and in walking off the field received "a musket bullet 
in at the sole of the left foot and out at the buclde, and 
vet that daj he walked five miles without stopping (the 
foot bleeding all the time and the wounds being 


altogether without any dressing or so much as a rag 
about them) to a place two miles beyond Inverness called 
Bunchrive, where he got a horse and rode eight miles 
the same day, always pushing his way towards the Isle 
of Sky, where he was very desirous to be “He durst 
not put the wounded foot into a stirrup, it was swelled 
so big, and he had no shoe upon it, for he had lost the 
shoe when he got the wound ” 

Next day, Thursday, April 17, he luckily fell in with 
one, Balfour, a young man (who had been surgeon to the 
MacGregors in the Prince’s service and who was takmg 
care of Murdoch MacLeod of Raasay) “ This Balfour 
dressed the foot by only putting some dry tow upon the 
hole beneath and the hole above and rolling a bandage 
above all The foot got no more dressing till he came 
upon the Isle of Skye, being Wednesday April 23rd, 
eight days after the battle ” “He took up his quarters 
in the house of John MacLean, surgeon in Trotermsh, 
and had the foot dressed for the second time upon the 
Wednesday April 23rd , and by this t>me it had such a 
stink that one could scarce enter the room where he was ” 
The story is somewhat reminiscent of Philoctetes, except 
that for a time he “ continued in the surgeon's house 
Later the Captain had three different caves, where by 
tufns he made his abode for eight weeks, and during 
that time Lady Margaret (MacDonald) furnished him 
with provisions and necessaries, and the surgeon forgetting 
ancient clan prejudices used to send dressings to him for 
the wounded foot, by a proper hand In the caves he 
had beds only of ferns or heath, and wrapped himself 
in his tartain plaid The midges and flies from the heat 
of the season (part of July and August) proved very 
uneasy companions to him, which obliged him frequently 
to retire into the inner parts of the caves, where the 
coolness kept them from him ” The wounded foot took 
long to heal and sequestra were discharged, but ultimately 
a good result was obtained “ The ram was exceedingly 
heavy, and dangerous to the wound m his foot, which 
was still open, and was not quite healed up till sometime 
in November, 1746, it continuing all that time (now and 
then) to throw out small bones He now walks as 
cleverly as ever without any the smallest pain or halt, 
and made a journey from Sky to Edinburgh in twelve 
days on foot, and as he came along visited several friends 
and acquaintances ” 

Captain MacDonald brought to Edinburgh a Latin 
ode to his wounded foot written by John MaePherson, 
Presbyterian preacher at Sleat in Skye, which appeared 
m the Scot’s Magazine, December, 1747 {Lyon in Mourn- 
uig, 2, 37) The poem is too long to reproduce here 
in full, but one stanza describes in detail the anatomical 
nature of the injury and the loss of his shoe 
A^on modo carnes, gracilesque fibras, 

Tendines, vertmtque laceravit ossa, 

Calcco secta Itgida repente 
Me spoliavit 

Captain MacDonald, of Belfinlay, “ who was 18 years 
old and an officer in the Highland army, has the mis- 
fortune to be shott through the two leggs in that action 
which rendered him uncapable to make his escape He 
lay in a field after he received his wounds, and was 
betwixt the fire of the English army and that of the few 
French troops that made some resistance after the 
Highlanders were routed, where showers of balls pass’d 
by him He remained likewise in the field all that night 
after he was stript of all his deaths, his very shirt and 
breeches bemg taken from him He lay a prisoner at 
fovemess, not bemg able to be transported with the 
broken bones in his legs till the indemnity which set 
him free ’’ 

Further details of Belfinlay ’s compound fracture of 
both bones of the leg are forthcoming, the injury was 
produced by “ small shot out of the belly of a cannon ” , 
and a metal fragment was evtraaed In February', 
^ 749 i 24 sequestra had extruded themselves, and dunng 
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April, 1749, 2 more splinters were pointing and he was 
confined to his room in the Canongate, Edinburgh 

Belfinlay recovered “ the use of his legs so well that 
in his journey to Edinburgh he walked from his own 
house to Inverary, being no less than sixty long miles , 
but he IS stiU afraid that there are some more splinters 
of bones to be taken out He is a tall, strapping, beautiful 
young man, but has contracted a delicacy of constitution 
with his sufferings 

John Fraser, Ensign in the Master of Lovat’s Regi- 
ment, was shot through the thigh by a musket bullet at 
the Battle of Culloden, and the following day Fraser 
received further injuries from one of Cumberland’s 
soldiery, who, with the butt of his gun, struck him on 
the face, dashed out one of his eyes, and beat down his 
nose flat and shattered to his cheek Fraser was taken 
to some place of concealment and recovered from his 
wounds 

I likewise asked him about the wound he had received 
in the action at Culloden He told me that the bullet 
entred at the left shoulder, and lodged under the right 
shoulder blade, and that one, Balfour, a surgeon, took 
the bullet out the day after the battle ” 

Dr Murdoch MacLeod,’^ Raasay’s third son, was at 
Kirnag when Captain Roy MacDonald arrived there , 
he had received a musket bullet in at one shoulder, and 
which had made its way under the skin by the root of the 
neck to the other shoulder where it lodged At Kirnag, 
Mr Balfour made incision upon the shoulder and took 
the bullet out Malcolm MacLeod and his wife and 
Murdoch MacLeod accompanied, Donald Roy Mac- 
Donald to the “ ferry at the head of Loch Terirtan, 
where they parted, they sailing for the Isle of Rasey ” 
Belfinlay said that Robert Nairn ( ’ Thomas) was among 
the wounded who had got off from the field of battle, 
Nairn’s legs being quite safe, but one of his arms was 
almost cut off with wounds , that the said Nairn was 
his fellow prisoner in the same room with him, and that 
Nairn (when pretty well recovered) made his escape out 
of the said room Belfinlay added that Mr Nairn had 
almost died of a mortification in his back, when bedrid 
in his wounds, and he believed Mr Nairn would never 
have the right use of his wounded arm “ 

There are few details about Captain Allan Cameron'^ 
of Collart’s injuries at Culloden, save that he had a broken 
arm and though brutally treated in a prison ship on the 
way to London, he recovered Thomas Fraser^' (or 
Frazer) v;as shot through the thigh , he escaped 
and recovered Patrick Fleming of AuchintouT’' (14th 
Laird), said to have been the best swordsman in the 
Prince’s army, received a gunshot fracture of the leg at 
Culloden Feigning death, he endured the agony of 
having his boots dragged off by the Hanoverian soldiery 
Fleming recovered 

“ That in the same country house the said Lauchlan 
Grant did see likewise, at the same time, another man^^ 
whose head he (Lauchlan Grant) believed was cloven to 
the hams, and whose tongue was so hanging out that the 
poor man himself could not put it in again But Lauchlan 
Grant put in the poor man’s tongue, and tied a napkin 
about his cloven head, upon which the poor man thanked 
Lauchlan Grant in Erse, and prayed God to reward him ” 

John Tyne, a priest, was twice wounded in the head, 
but escaped capture 

John Macdonald of Leek was wounded in the thigh 
at Culloden and remained six months in the house of 
Grant of Glenmoriston ’till his wound was healed 
Later on he jomed the Fraser Highlanders and survived 
’till 1813 

The 16th ClanRanald was wounded in the head at 
Culloden, and escaped to his grandmother’s house in 
Imemess, whence for his greater safetv he made his way 
to Moydart With Kmloch Moydart he had come 
aboard the Du Teillay in the summer of 1745 

MacLeod of Glendale’s son, who had sailed to Scotland 
with the Prince as his aide-de-camp, was wounded at 


Culloden One of his son’s ultimately practised as a 
physician in Hams 

Macdonald of Dalchosme was killed at Culloden , his 
eldest son died of wounds at Dalchosme A daughter, 
Barbara, who led an anxious and strenuous existence in 
1746, taking food to her brother John, in hiding, lived 
to be 91 

Hugh Fraser, at one time secretary to Lord Lovat, 
who turned King’s Evidence against his master, had a 
certificate issued on his behalf by Arthur Baynes, a 
surgeon in Inverness, dated August 22, 1746, to the 
effect that Fraser “ has several bones to come out of his 
Arm and is in a bad State of Body otherwise, being much 
weakened by violent sweatings and looseness for these 
three weeks past ”, and that it would be dangerous to 
move him Fraser was sent by sea to Edinburgh in 
November and by road to London in December On 
May 25, 1947, there is a report from Dr Freeman of 
Conduit Street, London, that “ ye gross Neglect of his 
former Surgeons had rendered impossible a total Recovery 
of his Arm ” However, he says that his own skill has 
been the means of restoring some function to his hand 
and fingers Finally, he suggests a visit to Bath as a 
means of rehabilitation King’s Evidence apparcntl> 
opened the door to skilful methods and even fashionable 
places of treatment (') 

“ Nursing ” After Culloden — Mrs Ann 
Leith,'" who has been described as the Florence 
Nightingale of the Rismg, apparently came from 
Strathbogie She and her maid, Effy, set out on 
the morning of Culloden with the object of taking 
food, etc , to friends in the Highlands Army, which 
she knew to be terribly short of food From April 
17 to July 29 she was “ never two hours at a time in 
my own house, but while I slept, still going from 
person to person and from one great person to 
another sohcitmg favours for the destrest ” She 
appealed to Lord Lewis Drummond and the Marquis 
d’Eguilles who were prisoners on parole, to use their 
influence with Lord Cathcart, Lord Albemarle, and 
Captain Collingwood 

She was herself arrested by Captain Eyre, when 
on her way to visit and succour her personal friends, 
but was released by General Huske’s orders Mrs 
Leith was a cousin of Gordon of Glenbucket and was 
specially kind to Ins bhnd eldest son when the latter 
was a prisoner in Inverness, even lending him 
money which apparently was never repaid ( ') The 
cause of “ Colonel ” John Gordon’s “ threat and 
blindness” is stated by Lord Elcho to have been 
drink, but this seems very improbable In January, 
1749, she writes that she herself had been “ des- 
tressed with the Rheumatizm in my hmbs that I 
can hardly make a street length at any Ume ” 

THE PRINCE’S HEALTH AND 
ILLNESSES IN 1745-6 

Until the Battle of Falkirk the Prince displayed 
the tireless energy and indefatigability of youth He 
walked the Corriearrick Pass at such a pace that the 
Highlanders were glad when he lost the heel of one 
of his brogues (Lyon in Mourning, 208 ) The 
Lockhart Papers (2, 498) also refer to his walking 
powers, even at mght “ one of the darkest nights 
I ever saw, yet did His R H walk it on foot, and 
most of the way without a lanthorn, yet never stum- 
bled which many of us Highlanders often did ” 
This refers to a march from Penrith to Carlisle at 
night During his wanderings after Culloden he 
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smoked a lot {Lyon in Mourning, 177)3 the pipes 
often broke and he put qmlls into one another to 
make the stem long enough, and “ the tobacco 
smoak cool ” 

The Prince caught a severe cold after Falkirk 
and remained at Bannockburn House {Fig 7)3 



Fio 7 — Bannockburn House, where the Prince w as 
lU, January 1746 (By courtesy of Mtss Willie ) 


where he was nursed by Clemenuna Walkinshaw 
during the last weeks of January His cold never 
got quite well and flared up agam after the surprise 
attack on Moy, and he finally developed pneumoma 
Some extracts from Sulhvan’s Diary reproduced 
below from Henrietta Tayler’s -r745 and After^ 
instance the maladies from which the Prince suffered 
during the period immediately before Culloden and 
while he was “ skulking ” in the West and in the 
Isles The first two references (pp 143, 144) con- 
cern his illness in Elgin when he was nursed at 
Thunderton House {Fig 8) by Mrs Anderson, of 



Fig 8 — ^Thunderton House {Prom an old pnnj ") 


Arrandour Despite Sulhvan’s mention of spotted 
fever (loc cit , 143), there can be little doubt that the 
Prince had pneumoma Henrietta Tayler draws my 
atienuon to the fact that Mrs Anderson carcfuHj 
preserved the bed-clothes m winch the Pnnce slept 
which she would scarcely have done if typhus had 
been the ailment in question The incident (loc 
cit 5 181) refers to the visit to Stornoway after a diffi- 
cult march in the Long Islands The Pnnce 
apparendy had " a form of d^senterj throughout his 
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wanderings, but regarded the laxity of his bowel as 
due to milk (') and to the lack of alcohol, had great 
confidence in the curaUve properues of treacle which 
Sulhvan managed to produce and which had the 
desired effect Henceforth he would have no more 
milk The extract (loc cit, 188) shows that he 
did not suffer from scabies — a ubiquitous scourge in 
Scotland at that time The Prince was in poor 
general condition when he finally got back to Pans, 
even worse than when Sulhvan left him m the end 
of June 

H R Hs was \ery III at this ume with a spotted favor, but it 
was kept so secret yt Sulhvan knew nothing of it until night, yt 
Sr Thomas made him a confidence of it The Prince happilj 
recover’d a most viollent &. dengerous favour &. got up the mnth 
or tenth day, against the Docters advise, being still in the favor, fi, 
said yt peoples were sick, only when they thought themselfs so , 
they starved him almost, giving him but very light breaths, but 
when he got up, he vvou’d eat a soupe, the next day eat something 
else, the Docters were mad, thought he d Kill himself In three 
days after the Prince arrived at Invernesse, as well as cou’d be ex- 
pected, after such a svchwesse, but very low a funousc 
weave comes &, throws the Prince flatte agam the other side of the 
boat, the Prince crys out “ there is no hurt, there is no hurt ” 
Sullivan &. o’Neil goes to help him up, another weave comes 
throws them all three one upon another I declair to yu the 
Pnnce was blew wth cold, & so was every body The Pnnce 
was m a terrible condition seung aside cold & hunger without 
even complaining, he had not a Shoe to his feet, all tore to pieces, 
they held only wth coards yt they tyed up wth, his toes were quit 
stript But as the milk did not agree wth him, & yt he had 
no other kmd of Liquor, he took a looseness, vveh turned to a 
bloody flux He’d not let a soul know this but old Samclair, he 
grew so low & so peal yt Sulhvan was fnghtend “ if I had 
traicle, I'd be cured imediatly ” Sulhvan remerabred yt he had 
a little pot yt he carryed about him when he vyas 111 himself, went 
imediatly &. found it, the Pnnce took of it, with a little broath, & 
in three days time the flux caissed The Pnnce drank no more 
milk, lived upon waiter & was parfectly well Clenranold came 
to joyn here, & brought him, where wth all to make him a surtout 
of good English Cloath, 'When the Prince got on his highland 
Cloaths he was quite another man “ Now,” says he leping, “ I 
only want the Itch to be a compleat highlander’ He was 
in a fnghtfull condition as those gents says when he arnved 
aboard the ships, not only his feet all cut &. stript, but his legs & 
thyes m ulsers, even worse then he was when Sulhvan quitted 
him nothing left but the wig, wch was a most abominable 

one, but a Lady discover s it was not given away, but thrown 
aside, & she wou d have it She was told u wou’d infect her, yt 
It was full of y ermine, as really it was, S, never such a one was 
set to frighten Crows away, but she got it, & set it up pretiously, 
as the rest was by those yt had them 

THE ARMAMENTARIUM OF THE 
SURGEON OF ‘THE ’FORTY-FIVE’ 

For surgeons in the field Ranby’s Method of 
Treating Gunshot Wounds, pubhshed in 17443 must 
have been not only the most modern but the most 
convement in size It is difficult to imagine the 
conveyance by Army surgeons of such volumes as 
the sixth ediuon of Wiseman (1734) or the Enghsh 
translauons of Dioms (1710), Garengot (1723)3 or 
Heister’s compendium (1743) 

The instruments available for the Army surgeon 
are detailed in the Preface to Ranby’s book {Fig 9) 
Some informauon regarding the nature of the 
drugs employed m Scodand at the time may be 
found m the contents of Pnnce Charles’s Medicine 
Chest and the cost to the patient of medicinesj etc , 
supphed can be ascertained by reference to accounts 
subrruned by surgeons of the tune The details of 
an account for medicine, etc , supphed by Alexander 
Alonro, sen , to Duncan Forbes, of Culloden, just 
pnor to the penod under consideration are not 
without interest {More Cullodai Papers, 223) 

Paucm of space precludes me from appending 
a complete hst of the contents of Pnnce Charles’ 
Chest (Fig 10) It was not de\oid of humour that 
the contents of a phial marked “ 9 ” were Glauber’s 
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salts The smell of ammomacum was still distinctive 
after 200 years Argent vw in the list is clearly 
qincksilver, and Aq Regince Hungar was made from 
rosemary in blossom, sage, and ginger cut in pieces, 
and water and rectified spirit were added This 
was used as a perfume, but also employed as a 


The diarist complains that on a Sunday “ he stopped 
at the post house for refreshment, but could have 
nothing but an egg or two with some wine or thick 
Scots ale , it being a custom through many parts 
of Scotland to eat only an egg or nothing for dinner, 
and to have a hot supper at night ” 


THE 

METHOD 

or treating 

gunshot XVOUNDS 


B Y 

JOHN RANBY, 

Prmapal SzxjcaHT Sdrozqm lo HIi 
Majuty and F a 5 


LONDON 

Print'd for JoKM and Paul X n a ft oh 
tn ZjtJisitJI fff Mocciu 


The PREFACE 

A Screw Saw with two BUdci 
A Knife and Caclin 
An Artery Forceps. 

Two Cautenea. 

Four CStJeftf hrgtf and tf 
rent Figures 

A Trephine, with two Heads and 
a Key 

A Ptrforaterj 

A Ltnticular and Raffetory 
A Ca(e of crooked Needles. 

A Urge, and fmatt Catheter 
Crooked Sctflbn 

'twolF6olt6onePrcStt,\n tufnt /«■ 
A Suet Preie J 

A Speculum Ortt 
A rUtftcr Kmfc 


The PREFACE 

A Trocar 
Paces 

A Brufh for the Trephine 
A Bar Inftrtjmcnt with two Claws. 
Bullet Forceps f twelte l/icSes longf 
four Jharp Teeth 
DittOf Jlrattt •without Teeth 
A Levatory 
A Soew Tournequcc. 

A Cafe of Pocket Inftrximents 
A Cafe of Lancets. 

The Hofpitals arc not only fur- 
mflid with ihcfc , but, liiro an 
abundance of Care and Tendemerj 
for the Patients fupplied Jikcwifc 
with Kveral scry cunous additional 
ones , 


Fig 9 — Title page and preface from Ranby s The 


A 

Method of Treauns Gmishot Wounds 


restorative in faintness Lapis tnfernalts was nitrate 
of silver, “ di agon’s blood” was given as a mild 
astringent and was one of the ingredients in the 
styptic pills of Helvetius Elixir of vitriol “ mighuly 
strengthens the stomach and does good service in 
relaxation for debauch and overfeeding ” Sal 
succini was used in rheumatism, gout, suppressed or 

Account for Medicines, Etc , supplied by Alexander 
Monro, Surgeon-Apothecary, from 1724 to 1744 


Accot the Right Honble my Lord President to 
Alexander Monro, Surgeon-Apothecary 


1724 



£ 

s 

d 

Jan 

26 

Item a vomit for Mrs Wilson 

0 

0 

6 

April 

2 

Item a vomit tor your son 

0 

I 

0 

Sept 

I 

Item a Dose Sacred Tincture 

0 

I 

8 

1728 






June 

19 

Item to himself Diachylon Plaister 

0 

0 

10 


Item a large Pot BasiUcon Ointment 

0 

I 

4 

1731 






Aug 

10 

Item some Red Precipitate of 





Mercury 

0 

I 

6 

1732 






^pnl 30 

Item Gold Leave 12 in number 

0 

2 

0 

1736 






Jan 

10 

Item a Paregoric Haustus 

0 

0 

9 

1738 






Sept 

12 

Item a Dose Sacred Tincture 

0 

I 

10 

1744 






Jan 

22 

Item to the Cook a Dose Salts 

0 

0 

lO 

Sept 

I 

Item for the Footman s Child a 






\omit 

0 

0 

8 

Feb 

8 

Item for the Postilion a dose Physic 

0 

I 

3 

M.ar 

18 

Item to the Cat a vomit 

0 

0 



repressed eruptions and cramps , Pil e styrace was 
useful in chrome coughs and some other pulmonary 
affecuons, etc , etc 

In a Journal of an English Medical Officer who 
attended the Duke of Cumberland’s Army as far 
North as Inverness, pubhshed m 1746, there is a 
note about the Scotnsh Sabbath, which, in fact, did 
not differ greatly in the end of the mneteenth century 


He also refers to the washerwomen treading the 
soiled linen in a tub with their naked feet on the 
banks of the River Ness, at the same ume holding 
their pemcoats up to their middle Human nature 
does not change much with years, for the surgeon 



Fig 10 — Travelling medicine chest of Sir Stuart Threip- 
land, commonly known as Prince Charlie s medicine chest 
The original is in the Royal College of Physicians, Edinburgh 
(From Comrie s History of Scottish Medicine ) 

adds that the “ river edges are hned with these 
sort of women that are maid servants and frequently 
as many soldiers admiring their legs and Pghs ” 

One’s own county pride is hurt by a reference 
to a disorderly house on the road out of Aberdeen 
towards Inverness “ we pass through several 
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small villages amongst which is Newkirk* noted for 
a famous (’ infamous) house kept there by an old 
woman and her two daughters ” 

EPILOGUE 

I am not concerned with the political implica- 
tions of the ’45, nor can I claim any Cassandra-like 
gift of prophecy as to what might have been the final 
result, if this or that pohcy had been adopted or 
rejected by the Jacobite leaders in the field The 
late Lord Rosebery has recorded his opinion that 
“ in all probability, had Charles not retreated from 
Derby, ten thousand Frenchmen would have 
attempted a descent on Southern England and 
changed the face of our history ” 

Mihtarily, the Jacobite Rebellion may have been 
only an episode or diversion in the war of the Austrian 
Succession, one of the long series of wars in which 
Britain tried to prevent France from regaining para- 
mount power m Europe , but also the Rising was 
the last spark of the flickering Stuart story— “ a 
Cause for which thousands of men willingly and 
devotedly faced exile and rum and death , round 
which some of the sweetest poetry of Scotland has 
twined Itself, and which the legends of the Scottish 
people still embalm ” 

But for a year Scotland was tom and riven in 
the throes of civil strife , clan was divided against 
clan , family against family , father against son, 
or wife , brother against brother The first lines 
of Lucan’s “ Pharsaha ” are no exaggerated descrip- 
tion of the regretful picture of Scotland’s agony 

Bella per Scoticos plus quam civiha compos 
lusque datum scelert cammus populunque potentem 
In sua vxcmci conversion viscera dextra, 
Cognatasque acies 

To-day is Culioden Day, and 199 years ago on 
this afternoon Prince Charles was in flight to 
Gortuleg, destined to spend another five months in 
Western Scotland and the Isles in his endeavour 
to reach France, doomed to communion with his 
own thoughts over the rum of his Cause and the 
disaster and death of many of his friends, but still 
supported by the hope of a to-morrow His reverie 
and regrets are expressed by Scotland’s poet m 
“ The Chevaher’s Lament ” 

The small birds rejoice in the green leaves returning, 
The murmuring streamlet winds through the vale , 
The primroses blow, in the dew of the morning, 

And wild scatter’d cowslips bedeck the green dale 
But what can give pleasure, or what can seem fair. 
While the lingering moments are number’d by care 
No flowers gaily springing, or birds sweetly singing. 
Can soothe the sad bosom of joyless despair 

But ’tis not my sufferings thus wretched — forlorn. 

My brav e gallant friends ' ’tis your rum I mourn , 
Your deeds proved so loyal in hot bloody trial — 

Alas ' Can I make you no sweeter return ’ 

For more than 300 years before the ’45 discerning 
men had seen that Nature designed the inhabitants 
of the isle of Britain to be citizens of a single nation, 
a consummation too long delayed and now opposed 
for the last time by the Clans under Pnnee Charles 
and against the will of a pacific majonty m Scodand 

* Ncwmachar 


‘THE ’FORTY-FIVE’ 

The httle Jacobite rose of purest white, emblem 
of unswerving loyalty and selfless devotion, still grows 
on Scottish doons and m Scottish gardens , and m the 
grounds of Elrick, Aberdeenshire, there is a Jacobite 
rose tree sent years ago all the way “ from the garden 
of Charles Edward’s villa m Rome as a gift to the 
lady of Nethermurlands (Elrick), a great politician 
in her day and a great Jacobite « A century or two 
is as nothing to a rose and to this day (1899) it is hale 
and hearty ” The original tree is now dead, but 
a shoot from the tree was graciously accepted for 
Balmoral by Her Majesty, one of whose ancestors 
lost his hfe on the Jacobite side in the Rising of 
1715, though none of the Lords Strathmore took 
an acuve part in the ’45 The shoot from the rose 
tree of Charles Edward’s garden has now fresh roots 
in the Balmoral Garden of Her Majesty, the most 
honoured and the most adored of all descendants 
of those who once wore the white cockade 

It has not been easy for one playing some surgical 
share in the prosecution of this war, and at the 
moment shouldering other burdens perhaps less 
intimately connected with the war effort, to find 
the necessary time for the preparation of an historical 
lecture, but my labours have been hghtened by the 
readiness to help so umformly and so wilhngly 
demonstrated by all to whom I have made appeal 
There is, of course, much literature dealing with the 
’45, and there is abundant reference to this in the 
bibhography at the end of the paper, but one of 
the authors whose name must recur with inevitabihty 
whenever the ’45 is under discussion is deserving 
of my special grautude — Miss Henrietta Tayler, 
perhaps the greatest hving authority on the Jacobites 
of the first half of the eighteenth century, who has 
helped with her counsel, hterary material, and 
several illustrations 

My friends, W R Le Fanu and Samuel Wood, 
of the Library of the Royal College of Surgeons of 
England, have afforded me most valuable aid, and 
G F Home and W J Bishop, of the Library of the 
Royal Society of Medicine, have been no less eager 
and anxious to furnish assistance 

Across the Border, where the subject always 
seems to make a special appeal, I am under a deep 
obligauon to many In Aberdeen, the Lord Provost 
and Town Council graciously permitted me access 
to the records of the proceedings of the burgh at 
that ume, and my special thanks are due to Mr 
D G Gunn, the Town Clerk, an office which my 
uncle, the late Dr Wilham Gordon, held for nearly 
half a century The Board of the Aberdeen Royal 
Infirmary courteously facihtated my efforts, and I 
would specially thank the Medical Superintendent, 
Dr Knox, Dr Alexander Lyle, and Mr John A 
McConachie, the Clerk and Treasurer 

No one appeals in vain to the learmng of Dr 
W Douglas Simpson, Librarian, King’s College, 
Aberdeen , the Headmaster of Gordon’s College, and 
Mr Walter R Humphries, HM Inspector of Schools 
m Scotland, have not only funushed me with valuable 
information about the part played by my old school 
in the Rebelhon, but have even gone to great trouble 
over other inqmries relevant to my subject 

My friend, Mr A J C Hamilton, F R C S , of 
Inverness, through contacts made for me, has 
greatly faahtated my labours m that city 
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In Edinburgh, the Libranan of the Royal College 
of Physicians, Dr T H Graham, was himself a 
storehouse of lore and a skilful gmde to other possible 
sources of information , and I cannot forget the 
kind help of Mr W J Stuart, F R C S , and Pro- 
fessor J R Learmonth, C B E , of Edinburgh 
University , Mr J R Richardson, F S A Scot , 
A R I S A , Inspector of Antiqmues, National 
Museum of Antiquities of Scotland, those in charge 
of the Signet Library, the Keeper of the Burgh 
Records, the Keeper of Manuscripts, National 
Library , and Mr David Band, F R C S 

Such medical historians as Lord Amulree, Pro- 
fessor Hume, of Newcastle-on-Tyne, and Dr 
Douglas Guthrie, of Edinburgh, kindly helped 
my unsteady footsteps on the track of history My 
old ‘ shipmate ’, Surgeon-Lieutenant A M Gilchrist, 
skilfully directed my steps in Glasgow, and finally, 
from Mrs Burnet Whyte, of Elrick House, Aberdeen- 
shire, I have learned much about the Jacobite Rose, the 
illustration of which has been kindly supplied by 
Mrs Coulson, of Duff House, Arundel 

The notes on the medical and surgical aspects 
of the ’45 have been e'^cavated by hard endeavour 
from amidst material less relevant to my inquiry, 
collected in fragments, and hastily and imper- 
fectly pieced together in this address The motto 
of the Scottish History Society must be my excuse 
for this presentation — 

“ ColUgite fragmenta ne pet earn ” 


REFERENCES 

' Hfarnshaw, F j C , Outlines of the History of the 
British Isles, 472 

“ Mahon, Lord, Fifth Earl of Stanhope, The Forty- 
live, 1851, 103, 122 

“ Terry, C S , The Forty-Five, 1922, 69, 174 
■* Lockhart, Papers, 1817, 2, 491, 498 
® Prisoners of ‘ The ’Forty-Five ’, 217, etc Scottish 
History Society 
' Lyon in Mourning, 2, 37 


Jacobite Memoirs of the Rebellion of 1745, from the 
MSS of the Rev Robert Forbes, cd by Robert 
Chambers, 1834, 176, 265, 295, 340, 343, 384, 
424, 426 

* Rosebery, Earl or. List of Persons Concerned in 

Rebellion, 1745-6, 890, 1352, 353, 393 Scottish 
History Society 

* Tayler, A and H , 1745 and After, 1938, 145, 146, 

176, 181, 187, 188, 207 Thos Nelson &. Sons 
Tayler, Alistair and Henrietta, Jtzcfifcirer of Aberdeen- 
shire and Banffshire m the ’Forty-Five, 2nd cd , 
336 Aberdeen Milne & Hutchison 
" Warand, Duncan A ,More Culloden Papers, 104 (Clark, 
Dr) 

Pringle, Sir John, Observations on the Diseases of the 
Army in Camp and Garrison, 1752 London 
” Rodger, Ella Hill-Burton, Aberdeen Doctors at 
Home and Abroad, 1893, t9 Edinburgh and 
London W Blackwood & Son 
" Seoladair, The Broadway, 1940, Oct, 2 
’ Heckethorn, C \V , Lincoln’s Inn Fields, 143 
The Manner’s Minor, 1931, 17, 270-8 
’ Fortescue, History oj British Army, 2, 142 

Sylvana’s Letters to an Uni nown Ft tend, by E V B 
1899 

Bettany, G T , Eminent Doctors Their Lives and 
Work, 1885, 2nd cd , I, 81 London 
® MacNaughton, \V a, Caledon Med J , 1897, July 
and Oct , 1898, Jan Reprinted, Caledon med J , 
1932, IS, 59, no, 142 

Howell, H A L,Jour R Army med C/>, 1914,22, 
463 ct seq 

CoMRiE, John D , History of Scottish Medicine, 1932, 
2nd cd , 2 vols , published for Wellcome Historical 
Museum by Bailliere, Tindal & Cox 
Heister, General System of Surgciy, in 3 parts Trans- 
lated from his Latin into English, 1743 
Wiseman, R , Eight Chyntrgical Treatises, 1734, 6th cd 
"•-Ranby, John, The Method of Treating Gunshot 
Wounds, 1744 

-* Dionis, Coitrs d’OpIratioits de Chirurgie, 1710 
" Garengot, Train des Opfrations de Chirurgie, 1723 
" Caledon med J , 1920, Sept 
Abraham, J Johnston, Lettsom , His Life, Times, 
Friends, etc ,1933 

Historical Manuscripts Commission, lyh Report, Appen- 
dix, Part 6, 172, 190 




IMMERSION FOOT SYNDROME 


17 


THE IMMERSION FOOT SYNDROME 

By C C UNGLEY, Surg Commander, RNVR , G D CHANNELL, Surg Lt Commander, RNVR , 

AND R L RICHARDS, E M S , Scotland 


The term ‘ immersion foot ’ was coined during the 
present war to describe a syndrome occurring in 
extremmes exposed to the effects of cold sea water 
It IS a disorder characterized by chiUmg as opposed 
to freezmg of tissues and is distmct from frost-bite 
The term is neither accurate nor adequate, since 
the syndrome may arise without immersion and may 
affect the hands The condition is most frequently 
seen m shipwreck survivors who have spent many 
hours m water-logged hfeboats or chnging to rafts, 
but may result from any circumstances m which 
there is prolonged exposure of the extremities to 
the effects of moist cold The alternauve “ pen- 
pheral vasoneuropathy after chilhng ” suggested by 
Ungley and Blackwood (1942) is a more accurate 
term, but lacks the simphcity of “ immersion foot ”, 
and the latter has now been generally adopted m 
both this country and America 

It is certain that immersion foot is not a new 
disorder Although prior to 1940 there was a 
remarkable dearth of medical hterature upon the 
sub)ect, the condition must have occurred from time 
immemorial amongst seafarers and others exposed 
to the effects of cold and wet Critchley (1943) 
has collected evidence of the occurrence of immersion 
foot as early as 1727, and quotes several instances 
where swelhng and gangrene of the feet were recorded 
in shipwreck survivors and Polar explorers Two 
factors have contributed to previous lack of recog- 
mtion of the syndrome (i) In peace-time ship- 
wrecks occur near land or on recogmzed sea routes 
and the survivors are rapidly rescued , and (2) 
There has been a tendency to confuse the condition 
with frost-bite This confusion persists even at the 
present day (see Brownrigg, 1943) 

Descriptions of trench foot as it occurred in the 
last war (Cottet, 1917 , Grattan, 1922 , Thompson, 
1937) and in the recent Spamsh Civil War (Fievez, 
1939 j Rabut, 1939 , Monsaigneon, 1940) present 
a chmcal picture siinilar to that of immersion foot, 
and the wo conditions are certainly akin, if not 
identical An early case of immersion foot was 
about to be recorded as a case of trench foot in a 
sailor, when in June, 1940, survivors from the 
aircraft carrier Glorious reached a naval hospital 
labelled ‘immersion foot’ The identity of the 
medical officer concerned has not been estabhshed, 
and Greene (1941) used the term m print for the 
first time Subsequent descriptions of the syn- 
drome have been pubhshed in this country by 
Ungley and Blackivood (1942), Ungley (1943, c), 
Critchley (1943), and Goidstone and Corbett (1944), 
and in Amenca by Webster et al (1942), Brownngg 
(19^3)3 and White (1943, a) 

CLINICAL FEATURES 

The features of the syndrome may convementiy 
be described in four phases — 

I Dunng Exposure — Survivors state that 
during exposure the affected limbs are numb and 
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powerless and feel absent Pain is seldom felt, but 
the limbs may be tender and occasionally muscular 
cramps are experienced Tinghng and itching are 
rare complaints Although it may have been present 
earher, swelhng is not noticed for some hours or 
days, boots may become tight, are removed, and 
then cannot be replaced In very cold water the 
immersed hmbs are a bright red colour, and this 
colour persists if sea water temperature is m the 
neighbourhood of freezmg-point ( — i 9° C ) At 
higher temperatures the limbs appear yellowish- 
white, blue, or mottled blue and black During 
exposure bhstering is uncommon, but the cold 
sodden ussues are friable and mmor injuries may 
cause senous damage 

2 Pre-hyperaemic Stage * — This phase is a 
direct continuation of the events occurring during 
exposure For some hours after rescue the feet 
remain numb and feel heavy Survivors are fre- 
quently unable to maintain their balance or, if able 
to walk, they describe the sensation as “ walking on 
air ” or “ walking on cotton-wool ” Auikle and 
toe movements are absent or impaired There is a 
‘ stocking ’ type of sensory disturbance varying from 
hypssthesia and hypalgesia m mild cases to com- 
plete loss of all forms of cutaneous sensation m 
severe cases In the early stages it is common for 
sensory loss to extend as high as mid-calf Joint 
sense may be lost m the toes and ankles The 
chilled portions of the hmbs remain cold and are 
pale, blue, or mottled Severe cases may show 
large black, blue-greemsh, or yellowish patches on 
the legs >Swelhng depends upon severity of expo- 
sure, but a tense oedema often extends to above the 
knee In this phase bhstermg is sull unusual and it 
It difficult to be certain of areas that are to become 
gangrenous Except in very mild cases, pulsation 
IS absent in the peripheral arteries (postenor tibial, 
dorsahs pedis) and the cutaneous circulation, as 
tested by blanching with finger pressure, is very 
sluggish 

3 Hyperaemic Stage — ^Within 2-5 hours of 
rescue m the average case there is a remarkable 
change in the condition of the hmbs The previ- 
ously cold, pulseless feet rapidly become hot and 
flushed and the pulses are full and bounding 
Delay m the onset of this hypertemic phase may 
occur m seriously ill patients, but the delay is of 


* In our Base hospitals there were few opportunities 
for observing the earliest stages after rescue, but much 
information was given by medical officers of ships Our 
description of the pre-hypera:mic stage and of the transi- 
tion to the hypersmic stage is based chiefly on the 
findmgs of one of us (G D C ) m 26 merchant seamen 
picked up by a destroyer in the North Atlantic after 
having been adrift for 10 days with sea temperatures of 
7 1-7 7° C , and air temperatures 8 8-X2 0° C The early 
changes in limbs proceedmg to extensive gangrene were 
descnbed in a personal communicauon (1942) from 
Dr S Bartlett, of the Isle of Barra 
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little prognostic value The onset of the hypertemic 
stage may be accelerated by warming the feet, a 
procedure that we unreservedly condemn 

With hyperemia comes pain In all but the 
mildest cases this pain is severe, burning, or throbbing 
m character, and increases in intensity to reach a 
maximum in 24-36 hours It is a continuous 
diffuse pain and may be referred to bhstered areas 
or areas of incipient gangrene Patients are restless 
and require large doses of sedatives and analgesics 
After 48 hours the pain may abate, but in some 
cases It persists and may be severe for weeks About 
the yth to loth day after rescue pains of another 
type develop These are shooting or stabbing 
pains not unhke the hghtmng pains of tabes dorsahs, 
and occur in bursts hke machine-gun fire radiating 
from the centre of the foot outwards, usually to the 
tips of the toes These pains are aggravated by 
heat and reheved by cold , they are most severe 
when the feet are dependent, after exercise, and 
when the feet are warming, e g , after gettmg into 
bed at night Exceptionally, attacks of stabbing 
pain may be precipitated by micturition, deftccation, 
coughing, or yawmng The pains and tingling grad- 
ually dimimsh in intensity and disappear within 6-14 
weeks, but recurrences are not uncommon, even 
years after exposure 

If pain IS the most prominent symptom of the 
hyperaemic phase, heat and redness are the most 
prominent signs The sudden hyperiemia begins 
proximally and spreads distally to reach the digits 
within an hour When fully developed, the area 
of hypersemia does not correspond to the distribu- 
tion of any nerve or blood-vessel, but frequently is 
related to the average level of immersion or to the 
uppermost level of colour and temperature changes 
noted on rescue At first the redness is not general , 
some areas may remain blue in colour but feel as 
hot as the adjacent flushed skin Fifteen to 24 
hours after rescue, the hypertemia is at its maximum 
and the limb has a somewhat ‘ beefy ’ appearance 


pulsation returns to the peripheral arteries and 
rapidly becomes full and bounding After 48 hours 
continued absence of pulsation may be looked upon 
as a grave sign, but it is possible for one of the two 
main pulses (dorsahs pedis or posterior tibial) to 
remain absent without the development of gangrene 
Collateral pulses such as that in the perforating 
branch of the peroneal artery in front of the lateral 
malleolus may be felt When the legs are horizontal, 
the feet are pink with a bluish tinge , on dependency 
they congest rapidly and on elevation blanch almost 
instantaneously, the veins emptying rapidly and 
forming concave channels on the surface of the 
foot The capillary circulation remains sluggish 
even after hypersemia develops, but later the return 
of colour after blanching may be more rapid than 
m a control limb In some cases it may be impossible 
to blanch certain dusky areas , in these the cyanosis 
IS due to de-oxygenated blood that has leaked into 
the tissues through damaged capillary walls 

Swelhng increases with the hypcraimia, and 
tense oedema which does not pit really on pressure 
develops The oedema fluid is of high protein 
content and is not a simple subcutaneous transudate 
(Richards, 1944) Bhsters and ecchymosis develop 
with the increase in swelling The amount of 
bhstenng appears to depend upon the rapidity with 
which the hypersemia develops Bhstenng is com- 
monest over areas where the skin is lax — ^1 e , on the 
dorsum of the foot and toes and on the calf Gan- 
grenous areas may bhster extensively Fluid from 
bhsters is glairy or straw-coloured, and has a protein 
content similar to that of blood-serum 

As hypersenua develops, there is a rapid recovery 
of sensation After 12 hours limbs that were insensi- 
tive as high as the tibial tuberosity will show only a 
‘ sock * or ‘ shpper ’ type of sensory loss and the areas 
that have regained sensauon may be hyperaisthetic 
and acutely tender to pressure so that they are 
intolerant of the touch of bedclothes or dressings 
Within 7-10 days of rescue a relatively stationary 



— Phowgraphs to show the distribution of aniesthesia (continuous line)^ analgesia (crosses), and anhidrosis (chmizarin 
method) m a moderately severe case of immersion foot (Grade B III) A* At 38 days ^tcr rescue , B, At 49 days after rescue , 
C At 90 dajs after rescue / > a ^ 


Areas that are threatened with gangrene do not 
become warm, but the hyperaerma is intensified 
around them, fonrung a distmct hne of demarcation 
At this time there is every evidence of an exceed- 
ingly acuve cuculation Within 2-8 hours of rescue 


sensory picture is obtained There is loss of all 
modahties of sensation over a variable area of the 
feet and toes Typically the loss is of ‘ sock ’ or 
‘ carpet-shpper ’ distribution, but not infrequently 
additional areas of anaesthesia are observed over 
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pressure points such, as the malleoh As a rule, 
analgesia is shghtly more extensive than anaesthesia 
Once this state is reached, further recovery of 
sensauon is slow and is dependent upon the regrowth 
of nerve-fibres The progress of sensory recovery 
in two typical cases is shown in Figs ii, 12 



Fig 12 — Progress chart of a tjpical case of immersion 
foot Stveritv Grade C V Shows duration of swelling, 
redness, tingling, pains, and hypersesthesia The temperature 
of the great toes and the extent of sensory loss and arihidrosis 
are also represented Right foot, continuous line , Left foot, 
dotted line Same case as Ptgs 16-18 and 20 


In the early hypertemic stage movements of the 
ankle and toes are hampered by swelhng As 
oedema subsides, weakness and wasting of the 
intnnsic muscles of the foot become apparent and 
the toes become clawed The wasted muscles 
exhibit dimimshed electrical excitabihty When 
pauents begin to walk, they have a flat-footed 
sprmgless gait Wasting of the muscles may persist 
for a long time, even after there is recovery of 
sensation and evidence that the muscles are re- 
innervated 

At first there is an area of anhidrosis correspondmg 
to the zone of hypertemia The hot, moist, red foot 
menuoned by Critchley (1943) appears to be unusual 
Later sweating, hke sensauon, recovers rapidly, and 


tests of thermo-regulatory sweatmg (Guttmann, 
1940) show that anhidrosis corresponds with 
analgesia [Fig ii) 

Areas that are to become gangrenous fail to warm, 
remam white or blue, bhster extensively at first, and 
later become shrivelled and black In the early 
stages it IS difficult to be certain of areas that are to 
become gangrenous Often the necrosis is only 
superficial and later the dead ussue is shed, leaving 
pi^ healthy skin or at the worst shallow ulcers 
In this way complete thimble-hke casts of the digits 
including the nails may be obtained In pracucally 
all cases the superficial epiderrms becomes thick, 
hard, yellowish-brown m colour and desquamates 
completely withm the first few weeks Extensive 
gangrene is rare and even when an apparent hne of 
demarcauon encircles the limb or the base of a digit, 
It IS by no means certain that aU ussues distal to this 
are gangrenous 

General symptoms during the hypersemic stage 
mclude occasional transient albummuria, shght 
tachycardia, nuld pyrexia, sometimes for several 
weeks, and minor variauons in the leucoc3Te picture 
Respiratory mfecuons and ahmentary disorders are 
rare A few days after rescue, one patient had severe 
melsena and later developed symptoms suggesuve 
of a duodenal ulcer He had hyperchlorhydria, 
but an ulcer was not found on radiological examma- 
uon A similar case has been described by Gold- 
stone and Corbett (1944) 

The durauon of the hypersmic stage vanes from 
a few days to a few months accordmg to the severity 
of the case {Fig 13) It is probable that even the 
mildest cases have a transient hyperaemia which 
passes imnouced The average durauon of the 
hypersmia m moderately severe cases is from 6 to 
10 weeks Towards the end of this period the 
hyperxmia begins to show signs of mstabihty and 
the affected extremiues may on occasion be found 
to be cool or cold {Pig 12) 

4 Post-hyperaemic Stage — ^This stage may 
be absent , mild cases pass from the phase of warmth 
to normahty In the typical moderately severe case 
of immersion foot, transiUon from a hypersemic to 
a post-hypersmic stage occurs, but is never abrupt 
The first mdicauon that a change is about to occur 
IS that the feet, previously consistently warm, are 
noted to be cool (Fig 12) At first there is always 
some precipitaung factor which causes the feet to 
become cool (e g , a tepid bath, walkmg barefoot 
on a cold floor, etc ), but later the feet are noted to 
become cold spontaneously Once they have become 
cold, the feet tend to remain cold for several hours, 
and, even when means of acceleratmg warmmg are 
adopted, they regain their previously warm state very 
gradually {see Fig ij) For this phase. Sir Thomas 
Lewis has suggested the descripuve term ‘ algid ’ 
state Later suU the feet become permanently 
cold and are ‘ cold-sensiuve ’ — ^1 e , when exposed 
to moderate cold they cool abnormally and return 
very slowly to a normal resung temperature In 
some cases the feet are also heat-sensiuve , after 
exercise or when the pauent is m bed the feet 
become imbearably hot and the pauent is forced to 
take acuve measures to cool them This instability 
of temperature may not be associated with any 
apparent change in the appearance of the feet, m 
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other cases there is a marked degree of cyanosis 
Colour changes on elevation and dependency may 
still be present but are less pronounced than in the 
earlier stages 

The other presenting feature of the post-hyper- 
semic phase is spontaneous excessive sweating 
Patients complain that when walhng, particularly 


on a warm day, their socks become soaked with 
perspiration and even in a cool room the cold feet 
may sweat excessively Sweat rashes are not 
uncommon over areas where sweating is heaviest 
This hyperhidrosis is similar to that observed in 
causalgia and other irritative nerve lesions in that it 
is most obvious in response to emotional or noxious 
stimuli, whereas over the affected area thermo- 
regulatory sweating may be diminished Sweating 
IS often most pronounced at the margins of analgesic 
and anhidrotic areas , this is the ‘ marginal hyper- 
hidrosis ’ described by Guttmann (1940) In other 
cases the hyperhidrosis is associated with recovery 
of sensation and hyperalgesia — ^the ‘ hyperhidrosis 
of recovery ’ Excessive sweating may be observed 
in relatively mild cases with little sensory loss and 
may be a mamfestation of partial denervation or 
partial re-innervation of sweat glands 

Recurrent swelhng of the feet, a return of tingbng 
or shooting pain, and further crops of blisters are 
other complaints which are frequently made by 
pauents in the post-hyperaemic phase Sensation 
gradually, wastmg of the intrinsic muscles 
disappear, and movements of the toes 
o In severe cases there may be permanent 


contractures of the toes In feet which were initially 
damaged to the extent of superficial gangrene, there 
may be evidence suggestive of vascular occlusion, 
impaired pulsation in the peripheral arteries, delay 
in healing of ulcers formed by blisters and the 
removal of gangrenous tissue, and pain in the legs 
suggestive of intermittent claudication Decalci- 
fication of the bones of 
the foot similar to post- 
traumatic osteoporosis is 
frequently seen but tends 
to recovery 

According to Professor 
Orloff, of Archangel (1943), 
the after-effects of immer- 
sion foot may last for many 
years and relapses are com- 
mon We have seen patients 
who were considered to have 
been mildly affected still 
complaining after three or 
four years Many pauents 
remain well while ashore 
but may have recurrence of 
symptoms when they return 
to sea in northern lautudes 

IMMERSION HAND 
In at least two-thirds of 
patients with immersion foot 
the hands are also affected, 
usually less severely In 
cases with shght degrees of 
immersion foot the incidence 
of immersion hand is about 
50 per cent and severity is 
minimal , in severe degrees 
of immersion foot the inci- 
dence rises to 90 per cent 
and severity also increases 
The hands are seldom 
conunuously immersed, but 
are nevertheless exposed to severe degrees of cold 
and wet In addiuon, general body coohng results 
in strong reflex vasoconstriction in the upper hmbs 
Occasionally the hands are more severely affected 
than the feet One example of this type of case was 
seen in an airman who spent 14 hours adrift in a 
rubber dinghy He was clinging to the centre rope 
of the dinghy and his hands were immersed as much 
as his feet Another similar case has been described 
elsewhere (Richards, 1944) If the hands are used 
actively, eg, for rowing or baling, they are less 
hkely to suffer damage, and if one hand is more 
exposed or more immobile than its fellow, it will 
suffer more severely This has been noted parucu- 
larly in pauents who have used one hand to scoop 
up water or snow in order to quench their thirst 
If air temperature is very low, non-immersed hands 
may suffer from frost-bite, immersion foot and 
frost-bite of the digits of the right hand were both 
observed in a patient who had been grasping a 
metal bailer 

The clinical picture of immersion hand is similar 
to that of immersion foot During exposure the 
hands are numb, swollen, and clumsy, and survivors 
find difficulty in undoing buckles or caps of flasks 
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FlO 13 — Chart to show the duration of symptoms and signs according to degree of severity 
Black areas, minimum duration, Shaded areas, average duration. Unshaded areas, maximum 
duration 
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After rescue, the hands become hot and throbbmg 
and mtense parsesthestte are felt m the finger-ups 
Swelhng is less than m the feet, but when it subsides, 
wasung of the intrinsic muscles is very prominent, 
the appearance presented being similar to that of 
progressive muscular atrophy There appears to 
be a dissociauon between motor and sensory fiinc- 
uons, as severe wastmg may be present with little 
or no objecttve loss of sensatton Pam m the hands 
IS uncommon, but tinghng persists for a long time 
and IS most promment when the hands are exposed 
to cold or are warming Objecuve sensory findmgs 
as a rule are confined to hypsesthesia and hypal- 
gesia of the finger-ups The skm assumes a dirty- 
yeUow colour and desquamates, leavmg healthy 
pink skin Even in mild cases, cold sensiuvity is 
common, and in more severe cases attacks of the 
Raynaud phenomenon have been observed Hyper- 
hidrosis is also prominent in the hands, but subsides 
more rapidly than m the feet In the late stages, 
although the hands may appear normal, pauents 
complain that as soon as they are exposed to cold, 
their hands become suff, numb, and weak Critchley 
(1943) has described permanent deformity of the 
fingers due to contracture of the flexor tendons and 
atrophy of subcutaneous tissue 

SKIN TEMPERATURE 
OBSERVATIONS 

It is not possible to make readings during the 
period of exposure From experiments on volun- 
teers It is known that when a limb is immersed m 


withm a few hours reached full vasodilatation level 
(35-36° C ) 

Once the hyperaemic stage is fully developed, the 
hand or foot, except for gangrenous areas, is warmer 
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Fig is — Skm temperature gradients m a case of immersion 
foot Note imuai high temperature of the feet with a return 
to the normal gradient at 28-30 weeks after rescue Same case 
as Fig 14 



Fig 14 — Gangrene of the toes m a case of immersion foot 
This rase was regarded as only of moderate sesenty (Grade 
C V), but the feet were heated after rescue 


cold water the temperature of the digits falls rapidly 
to within 1° to 2° of the water temperature (Wolf 
^d Hardy, 1941 , Lewis, 1942 , Holhng, 1943) 
The earhest records of skm temperature have been 
made 9-12 hours after rescue (Richards, 1944) 
At this time the digits were already warm and 


than the upper arm or thigh (Fig 15) — ^that is, the 
normal vasoconstrictor gradient is abolished There 
may be no further rise in the skm temperature of 
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Fig 16— Vasomotor reactions in a modcratdj set ere case of 
immersion foot Same case as Fj^s 12, 17, jg, and 20 

the distal parts even after nerve-block The toes 
remain hot and reflex vasomotor activity m response 
to immersion of the arms either in hot or in cold 
water IS absent (Fig i6, A) At a later stage shght 
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cooling of the extremities becomes apparent, but 
there is still evidence of dimimshed vasoconstrictor 
tone in the feet, so that the toes remain warmer than 
normal (Fig 15) Reflex vasomotor acuvity may 
now be demonstrated in the digits, but the response 
IS gradual (Fig 16, B, D) About this ume, the 
vasomotor state becomes unstable so that variations 
in skin temperature from day to day are considerable 
(see Fig 12) 

In the post-hypersemic stage, when a normal 
vasoconstrictor graient has been restored, and the 
feet are almost habitually cool, many degrees of 
reflex vasomotor activity may be observed Mild 
cases may show normal vasomotor reactions within 
a few weeks of rescue Other cases may show a 
conspicuous delay before normal vasodilatation 
occurs (Fig 17, left foot) In more severe cases. 
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Fig 17 — Chart to show delayed vasodilatation in the left 
great toe The feet were temporarily cold as a result of standing 
on a cold floor Vasodilatation is gradual in both great toes 
and delayed in the left ( algid state ) Same case as Ftgs 
12, i6-i8 and 20 


there is complete failure of reflex vasodilatation 
It IS to be noted that this failure may occur even 
when the imtial temperature of the feet is relatively 
high (24-26° C) This is apparently not due to 
any obstruction in the cutaneous blood-vessels, 
since the local injection of histamine causes a con- 
spicuous rise m temperature (Richards, 1944) 

Interesting observations have been obtained by 
recording skin temperature durmg periods of fan- 
coohng used as a therapeutic measure (Ungley, 
19435 a) These observations were made more than 
2 weeks after rescue m the hyperaemic stage in cases 
of moderate severity Cooling of the toes to 24- 
25° C was followed by a fairly rapid, but not abrupt, 
return of skin temperature to the previous high level 
(Fig 18) After further cooling to 17° C, subse- 
quent wamung of the toes was slow (Ungley, 1943, a) 
Once the hypertemic stage has become unstable, 
fan-coohng may be followed by a period of pro- 
longed coldness These results must be compared 
vath those obtained in normal feet made artificially 


Fig 18 — To show the clTcct of fan cooling the feet m the 
hypcrxmic stage of immersion foot Same case as Fi^s 12, 
i6> 17, and 20 


hyperaemic by the admimstration of a spmal anes- 
thetic (Fig 19) In the latter a return to the high 
resting temperature takes place immediately 'the fan 
is switched off 



Fig 19 — To show the effect of fan cooling normal feet after 
the administration of a spinal antesthetic , cf 1 8 


Sensitization of the digital blood-vessels to 
circulating adrenahne is also present in the hyper- 
semic stage of immersion foot This is demonstrated 
in Fig 20 The sigmficance of these observations 
will be considered later 
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Fig 20 — To show the effect of insulin hypoglycemia in the 
hyperemic stage of immersion foot Note pronounced fall 
in temperature of both toes with a slight rise in finger tempera- 
ture during the period of hypoglycemia Same case as Figs 
12, 16-18 

GRADES OF SEVERITY 

Webster et al (1942) divided their cases into 
four groups according to the degree of oedema, 
bhstenng, ecchymosis, etc , the most severe cases 
had massive extravasation of blood and incipient 
gangrene In our experience the most 
sigmficant factor m prognosis is the 
amount of damage to peripheral nerves 
A useful criterion is the extent of the 
loss of sensation to cotton-wool touches 
at the end of the first week after 
rescue, and cases have been subdivided 
into nine groups on this basis The 
extent of the ancesthesia and the cor- 
relation between this and the severity 
of other symptoms in each group is 
demonstrated in Ftg 21 * In Groups 
III and IV nerve damage is designated 
‘ reversible ’ because symptoms and 
signs disappear within 4 to 9 weeks — 
a penod which is too short to permit 
of any extensive regrowth of nerve- 
fibres In Groups V to IX, on the 
other hand, recovery is slow and is 
considered to take place by regrowth 
of axons , nerve damage in this group 
IS therefore regarded as ‘ irreversible ’ 
or ‘ degenerative ’ On this latter 
basis a somewhat broader classification 
appears justifiable, viz — 

Grade A Mimmal Cases without 
Interference (or with transient interfer- 
ence) with Nerve Function — In this 


* To obtain a quantitative estimate of 
anaisthcsia, the following method was 
adopted The foot and leg were divided 
into a number of arbitrary geometric areas 
Sensation to cotton-wool touches was tested in each of 
these areas, and the number of areas from which a response 
was not obtained was taken as an index of anaisthesia 


group of cases the feet are swollen for a few days, 
and there may be transient tinghng Both features 
subside within a week In a few instances pains 
develop in the second week Late sequels are rare, 
but there may be some cold sensitivity 

Grade B Mild Cases with Reversible Nerve 
Damage — ^Anmsthesia is confined to parts of the 
plantar surfaces of the feet and the tips of the toes 
and disappears in 4 to 9 weeks In the great toes, 
vibration sense is lost in about 25 per cent of cases, 
but position sense is not affected Weakness of the 
intrinsic muscles of the feet may be present for a 
few weeks, but there is seldom any wasting or 
impairment of electrical excitabihty (Edema lasts 
I to 3 weeks, hypermmia 3 to 7 weeks , tingling pain 
and hypermsthesia last 2 to 4 weeks Bhsters and 
gangrene do not appear m this group Sooner or 
later about half the pauents complain of excessive 
sweating of the feet, and in a similar number the 
parts are coId-sensitive The stay in hospital is 
4 to 8 weeks and men return to full duty ashore or 
afloat within 3 to 4 months of rescue 

Grade C Moderately Severe Cases with Irrever- 
sible (Degenerative) Nerve Lesions — In this group the 
cases have complete ansesthesia of the plantar 
suifaces of the feet , the dorsum and sides of the 
feet are involved to an extent varying from the 
distal segments of the toes to a level just distal to 
the ankle-joints Vibration sense is nearly always 
absent in the great toes and position sense much 
impaired Wasting of the intrinsic muscles with 
loss of power and impaired electrical reactions are 


present (Edema lasts 2 to 3 weeks, Unghng 4 to 
8 weeks, stabbing pains and hypermmia last 5 to 14 
weeks, and hyperassthesia lasts 6 to 8 weeks or 
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“^Chart showing the classification of cases of immersion foot accordii 
to the «tcni of anicsihesia at 7-10 days after rescue Shows how extent of anassihes 
is closely correlated with seventy in other respects In the circles the blacl are 
affected m each group , stippled areas refer to parti 
hv gangrene Feet not tested arc representi 

by unshaded areas marked N T , or, jf gangrenous, N T (G) Grade IX has bc« 
omitted as the extent of gangrene was such as to prevent eoWicte testing 



24 


THE BRITISH JOURNAL OF SURGERY 


longer in severe cases Blisters develop in about 
half the cases and superficial gangrene may occur 
Sensory loss and motor disorders persist for many 
months , at 6 months the extent of the anaesthesia 
is still considerable Later hyperhidrosis and cold 
sensitivity develop in rather more than half the 
cases Recurrence of pains, tingling, and swelling 
is common The stay in hospital for patients in 
this group IS 9 weeks to 6 months In time more 
than half the patients recover sufficiently to return 
to full duty and only about one-quarter require to 
be invahded from the service 

Grade D Severe Cases with Irreversible (Degen- 
erative) Nerve Lesions and Gangrene — In this group 
anesthesia covers the whole foot to above the level 
of the malleoli Such toes as are available for 
testing show loss of vibration and position sense 
The small muscles of the feet are wasted and para- 
lysed (Edema lasts from 3 to 7 weeks , tingling, 
pains and hypersemia last 3 to 4 months Blisters 
appear on the feet and legs and gangrene invariably 
develops, usually resulung in the loss of digits In 
the later stages gangrene is complicated by sepsis 
and amputation may be necessary Most patients 
m this group spend at least 6 months in hospital, 
and even at the end of that period are severely 
disabled Very few become fit even for the lightest 
of service duties 

AETIOLOGICAL FACTORS 

The essential cause of immersion foot is pro- 
longed exposure of the hmbs to cold insufficient to 
freeze the tissues Whereas sea water freezes at 
— I 9° C , tissues do not freeze above — 2 5° C , so 
that parts continuously immersed cannot be frost- 
bitten The sea temperatures affecting our series of 
cases probably ranged from — i 9° C to 15° C 
These figures are derived either from readings at 


considerably shorter than 2 hours may possibly 
produce vasoncuropathy (see below) 

Conditions such as malnutrition and exhaustion, 
which lower metabolism and general vitality, pre- 
dispose to immersion foot, as to trench foot Sea- 
sickness, dehydration, and starvation were common 
contributory factors in our senes Neither in 
Webster’s cases nor in ours, however, were there 
signs of acute vitamin deficiency (stomatitis, haemor- 
rhage, or visual disturbances) The possibility that 
oedema and nerve lesions might be due to deficiency 
of vitamin B, was investigated with negative 
results 

Many survivors have remarked that those who 
lost heart died more quickly or suffered more severely 
than their companions The few men over 40 and 
under 17 seemed to die from cold sooner than those 
of intermediate age Within the main group age 
and severity were not closely correlated Coloured 
races are said to be more prone to trench foot In 
Webster’s series those who suffered most were 
Greeks, negroes, Australians, and men employed 
in the engine room or stokehold In our series, 
however, Arab firemen suffered no more than 
European deckhands 

Relative immobility and continued dependency 
of the feet are important factors Mechanical 
interference with the circulation, as from tight 
clothing or continued pressure from the edge of a 
seat, also accentuates the condition Chilhng of the 
upper parts of the body from wmd and wet, and 
inadequate clothing, act by reducing peripheral 
circulation 

Immersion has no specific action apart from its 
effect in increasing the rate of heat loss, and is not 
an essential factor The disorder may arise in 
extremities exposed to prolonged cold with no more 
damp than is provided by condensed perspiration 



Fig 22 — Photographs to show the progress and end result of a severe case of immersion foot {Grade D VIII) 
A, 7 days after rescue , B, 5 weeks after rescue , C, 7 months after rescue 


the time, from maritime surveys, or from the atlas 
of Schott (1926) When there was floating ice and 
the spray froze as it fell inboard, the water tempera- 
ture was judged to be approaching — i 9° C With 
sea temperatures of 0“ to 8° C , periods as short as 
22 hours and even 14 hours have been sufficient to 
cause severe nerve damage Experimental immer- 
sion for 2 hours in water at 3 9° C has produced 
transient neurological signs including anesthesia, 
''hich did not entirely resolve within 3 hours when 
the feet were warm (HoUing et al , 1943) In cold so 
intense that sea water freezes, periods of immersion 


We have seen a number of cases of so-called ‘ seaboot 
foot ’ in men serving in ships on North Atlantic and 
Arctic convoys In some instances at least the 
degree of cold was not such as to have caused 
frost-bite and the condition has been observed with 
temperatures as high as 8° to 12° C Men affected 
were those who remained relatively immobile on 
the bridge or on small gun platforms, seldom for 
more than 4 hours at a time After several days, 
during which they had usually worn rubber sea- 
boots continuously, the feet became red, painful, 
and tender They walked as though on hot bricks 
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In minim al cases a change to leather footwear was 
followed by recovery m 3 or 4 days In more 
severe cases (Grades B and C), there were usually 
contributory factors such as boots which had become 
tight, too rapid warmmg of the feet, seasickness, 
and in one instance hemorrhage and shock from 
woimds 

Other cases in which the immersion foot syndrome 
occurred without actual immersion include an in- 
jured airman exposed 46 hours in snow, whose 
hands and feet were affected (Richards, 1944) 3 an 
injured airman lymg 22 hours in the snow whose 
exposed left hand was the only extremity involved 
(Symonds, 1942) , a bus driver whose feet suffered 
(Gaylor, 1942) , and a deserter from the army who 
spent 8 days m a cold piUbox and sustained severe 
vasoneuropathy with gangrene of the toes (Richards, 
1944, Fig 22) Such cases are mcluded along with 
trench foot, seaboot foot, immersion foot, and 
immersion hand, under the one comprehensive 
term ‘ peripheral vasoneuropathy after chilhng ’ 

FROST-BITE 

The distinction between immersion foot and 
frost-bite is important When, as happened in some 
cases in the present series, the hands were frost- 
bitten while the feet, immersed and thereby protected 
from freezmg, showed the typical picture of immer- 
sion foot, the climcal difference between the two 
conditions was striking Several excellent descnp- 
tions of frost-bite have recently been pubhshed 
(Greene, 1941 , Bigelow, 1942 , Davis et al , 1943), 
and It is outwith the scope of the present paper to 
consider this condition in detail In frost-bite 
death of ussue is the result of freezing, and skm, 
being the most superficial tissue, suffers most, m 
immersion foot there is prolonged chilhng and 
ischsemia, the tissues with the weakest biological 
resistance (nerve and muscle) suffer most severely, 
and even with irreversible nerve damage there may 
be no loss of skm 

In some cases the distinction between frost-bite 
and immersion foot is not clearly defined, e g For 
20 imnutes two men struggled in an icy sea off Mur- 
mansk One of them was chnging to floaong ice 
After rescue they spent 10 imnutes in an open boat 
exposed to very cold air Both developed oedema, 
bhsters, and signs of nerve damage in the extremities 
The neuropathy was most marked in the hand which 
had grasped the floating ice The short period of 
exposure and the intense coldness of the air suggested 
frost-bite, but the climcal feamres were those of 
immersion foot 

Cases of this nature are exceptional, but they 
suggest that the distinction between frost-bite and 
immersion foot may not be so clear-cut as has been 
beheved heretofore 

(EDEMA OF THE LIMBS IN SURVIVORS 

FROM SHIPWRECK IN WARM WATERS 

Even in the tropics, oedema of the feet may 
follow exposure m open boats The syndrome has 
been descnbed by White (1943, b), and it is probable 
that some of the cases described by Goldstone and 
Corben (1944) belong to this group In the present 
senes there are two groups of survivors from ship- 
wreck m warm waters From a consideration of 


these cases and those described by White (19433 B), 
It IS apparent that this group does not form a simple 
chmcal entity A number of factors is involved 
including relative immobility and dependency of 
the feet, immersion in warm sea water, semi-starva- 
uon, dehydrauon, and the effects of strong sunhght 
Many of the cases resemble the peripheral vaso- 
neuropathy observed after chilhng, and it is for that 
reason that the syndrome is mentioned here 

MORBID ANATOMY 

Pathological material obtained from the present 
series has been examined and reported upon by 
Blackwood (1944) He finds that nerve and muscle 
suffer most severely The peripheral nerves undergo 
a process of patchy Wallerian degeneration Changes 
are most marked m the distal portions of the nerves, 
and fibres of small cahbre appear to suffer more 
severely than large medullated fibres Later the 
findings are similar to those observed in any nerve 
which IS regenerating after injury Damage to 
muscle occurs during exposure The muscles 
become fragile and are apt to tear This may result 
in intramuscular haemorrhages and scar formation 
In the early stages the muscle-fibres show changes 
similar to those of Zenker’s hyahne necrosis , later 
the changes m the muscles are those of denervation 
and progressive re-innervation In bone there is 
early osteoporosis followed by the deposition of new 
bone subperiosteally and around the Haversian 
canals Histologically the peripheral arteries appear 
normal and changes in capillaries and veins are 
usually restricted to areas adjacent to gangrenous 
and infected tissue 

PATHOGENESIS 

Since the review of Ungley and Blackwood (1942), 
addiuonal evidence bearing upon the problem of 
pathogenesis has appeared in papers by Critchley 
(1943)3 White (1943, a and b), Ungley (1943, b), 
Blackwood and Russell (1943), and Blackwood 
(1944) Only three mam causal factors require 
consideration — 

I The Direct Effect of Cold upon the Tissues — 
The effect of cold upon tissues in vitro was extensively 
studied by Lake (1917 and 1942), and more recently 
Sir Thomas Lewis has supplemented these researches 
by numerous chmcal observations (Lewis and Love, 
1926 , Lewis, 1930, 1941, and 1942) For isolated 
tissues there is a critical temperature level in the 
neighbourhood of — 6° C , at which irreversible 
changes, probably of a physico-chemical nature, 
occur , after coohng to this level recovery is 
impossible Intact tissues possess the property of 
super-cooUng, and by virtue of this may be cooled 
to a lower level before actual freezing occurs In 
frost-bite freezing has occurred, there is a central 
zone of devitahzed tissue surrounded by a zone m 
which tissue damage is minimal Immersion foot 
IS due to chilhng of the tissues without freezing 
Opimons differ as to the amount of damage that 
may be done by coohng to temperatures within the 
range ( — i 9°C to-ri5°C) which causes immer- 
sion foot Indeed, chilhng of hmbs to similar 
temperatures is now bemg pracused as a therapeuoc 
measure in the treatment of gangrene and penpheral 
sepsis (Allen, 1939) The argument which is 
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advanced by those who believe that the effects of 
cold of this degree are per se harmless to the tissues, 
rests largely upon the results obtained by Lake 
(1917, 1942) in his tissue cultures As the scale of 
temperature is descended, anabohsm ceases before 
katabohsm In the zone between 25° and 10° C 
the products of tissue katabohsm accumulate At 
temperatures about zero metabohsm ceases and the 
tissues requiring neither oxygen nor nutriment 
cannot therefore suffer from ischEemia These 
observations suggest that damage to chilled limbs 
occurs not while the temperature of the tissues is 
low, but while the temperature is falhng or rising, 
through the zone of imbalanced metabohsm between 
10° and 25° C Metabohtes which accumulate 
during this phase are responsible for the imtial 
intense local vasodilatation which follows , exudation 
results and is responsible for the neurological and 
nutritional lesions It is doubtful if this hypothesis 
based upon observations on isolated tissues is 
apphcable to the human hmb The pathological 
studies of Smith, Ritchie, and Dawson (1915), 
Blackwood and Russell (1943), and Blackwood 
(1944) suggest that direct damage to tissues occurs 
during the period of low temperature 

The effect of cold upon the blood-vessels is of 
supreme importance Both local and general cold 
^ause peripheral vasoconstriction, and if these are 
operative together, as they are under the circum- 
^tances in which immersion foot occurs, the resultant 
V asospasm may be severe In the Raynaud phenom- 
enon vasoconstriction is sufficient to cause complete 
vascular stasis in a digit It is therefore justifiable 
to assume that in immersion foot vasoconstriction 
IS of Itself capable of cutting off the blood-supply 
to the chilled extremity Unless metabolism ceases 
during this phase, at least a parual ischamia must 
occur 

Thrombosis need not be invoked In experi- 
ments upon general hypothermia, Talbott (1941) 
found that although for many hours peripheral 
pulses might be impalpable and blood-pressure 
imrecordable, yet thrombosis did not occur This 
IS presumably true of immersion foot There is no 
evidence that orgamc arterial obstruction is a factor 
in the causation of the syndrome The work of 
Greene (1943) and certain Scandinavian workers 
(Bigelow, 1942) has shown that even in true frost- 
bite, thrombosis does not occur, although the lumina 
of the vessels may become silted up with masses of 
red blood-cells In pathological material obtained 
after chilhng, there is no organic obstrucuon of 
mam blood-vessels The chnical and pathological 
evidence is therefore in favour of the hypothesis 
that during exposure and in the pre-hyperaemic 
stage intense vasoconstriction is the predominant 
feature 

2 The Effect of IschcBmia — ^The chnical results 
of ischffinua as seen in conditions such as traumauc 
arterial spasm and tourniquet paralyses are in many 
respects similar to those of immersion foot The 
extremity which has its blood-supply cut off or 
seriously reduced for several hours by spasm of the 
mam artery or the prolonged apphcauon of a tourm- 
quet, IS probably placed m a position somewhat 
analogous to that of an extrermty exposed to cold 
In the latter, the depnvauon of blood-supplv is less 


acute and an additional effect of cold will be to 
mitigate or delay changes in the tissues by reducing 
metabolism The reactive hyperaimia which follows 
a period of circulatory arrest has its counterpart 
m the early hypertcmic stage of immersion foot The 
sensory findings in cases of immersion foot arc very 
similar to those recently described by Parkcs (1944) 
in cases of ischtemia Only the changes in the 
muscles (Blackwood, 1944) may be said to differ 
strikingly from the characteristic infarction which is 
seen in muscles deprived of their blood-supply 

3 The Effect of Exudation — ^The hypothesis 
that the symptoms of immersion foot are the result 
of pressure from the excessive exudauon which 
accompanies the hyperaimia lacks support There 
is no other climcal condition in which unrestricted 
swelling of a limb causes vascular and neurological 
symptoms comparable to those of immersion foot 

We therefore advance the hypothesis that 
immersion foot is a peripheral vasoncuropathy 
resulting from a combination of chilhng and partial 
ischaimia The most prominent and interesting 
feature of the syndrome is the vascular disturbance, 
and It IS therefore of importance to consider this 
further 

I Hypercenne Stage — If it is assumed that 
vasoconstriction is present during exposure and the 
prehypenemic stage, then the transiuon to the hyper- 
aemic stage will occur when the warmth of the 
body and the proximal poruons of the hmbs over- 
come this vasoconstriction The excessive vaso- 
dilatation which IS present in the hyperaemic stage 
may be due to three factors inflammation with the 
release of vasodilator metabohtes, local damage to 
vessels, and vasoconstrictor paralysis 

Sir Thomas Lewis (1941) has demonstrated that 
an aseptic type of inflammation occurs in tissues 
exposed to cold The vasodilatation which succeeds 
a brief period of exposure to cold has been shown 
by Lewis (1930) to be the result of an axon reflex 
producing a relatively stable vasodilator substance 
sinular to histamine A similar vasodilator sub- 
stance IS also produced in ischaemic tissues and is 
responsible for the phenomenon of reacuve hyper- 
aemia (Lewis, 1927) An accumulation of vasodilator 
metabohtes may well boost the imtial hyperaemia, 
but once an active circulauon is estabhshed, these 
will be rapidly washed away from the tissues 
Unless substances continue to be released, they 
cannot be the cause of a vasodilatation, the duration 
of which IS measured in weeks rather than days 
Bacterial infecuon does not play a part m the 
early stages of the hyperaemic phase, but may be 
a factor in the presence of bhsters, ulcers, and 
gangrene 

Blood-vessels may be damaged either directly 
by cold or from ischtemia There is no histological 
evidence of gross damage to arteries and arterioles 
(Blackwood, 1944) The remarkable changes in 
skm colour on elevation and dependency of the feet 
and the presence of petechise and swelling indicate 
that the walls of the minute cutaneous vessels are 
damaged Some of this damage probably occurs 
during exposure, and is accentuated by the sudden 
mcrease in blood-flow during the onset of the 
hypersemia 



IMMERSION FOOT SYNDROME 


27 


In both experimental and human biopsy material 
severe damage to penpheral nerves is present 
(Blackwood and Russell, 1943 , Blackwood, 1944) 
In the mam nerves of the foot the majority of the 
fibres are degenerated and any which escape are of 
large cahbre Sympathetic vasoconstrictor fibres 
are of small cahbre, and although affected late in 
ischffimia, are relauvely susceptible to cold (Bickford, 
1939 ^ and are therefore unhkely to escape The 
blood-vessels of the foot are thus subjected to a 
form of post-ganghomc sympathectomy A week 
after exposure skm-temperature gradients from 
affected limbs are very similar to those from sym- 
pathectomized limbs The standard sympathectomy 
performed for the lower limb is predominantly 
preganghonic, and it is unwise to strain this com- 
panson Complete division of the sciatic nerve 
results m the interruption of all post-ganghomc 
sympathetic fibres to the foot (except for a few m 
the long saphenous nerve) Such lesions produce a 
complete vasomotor paralysis m the toes, resulting 
m a foot imtially warm and pale, but later varymg 
m temperature with that of the environment The 
duration of the imtial hypertenua is of the order of 
21 days, and there is not the wide fluctuauon m the 
duration of the hypersemia that is seen m cases of 
immersion foot After the imtial mtense hyper- 
semia, moderately severe cases of immersion foot 
show a partial^ recovery of vasoconstrictor tone and 
a small rise or fall of temperature in response to 
immersion of the arms m hot or cold water The 
vasomotor disturbances of this group are similar 
to those described by Wilkms and Kolb (1941) m 
cases of polyneuritis, and to those found by Richards 
(1944) in cases of incomplete division of the sciatic 
nerve 

These findmgs suggest that vasoconstrictor para- 
lysis is an important factor in causmg the conunued 
hypersima of immersion foot. This hypothesis is 
fiirther supported by the demonstration that the 
digital vessels are abnormally sensitive to circulatmg 
adrenahne and to the effects of local cold , both 
these phenomena are known sequels of post- 
ganghomc sympathectomy (Grant, 1935-6 , White 
and Smithwick, 1942) 

2 Post-hyperce)mc Stage with Cold Sensitivity — 
The cold sensmvity of the late stages of immersion 
foot cannot be entirely explamed by the recovery 
of tone m vessels remaimng denervated Contnbu- 
ting factors are disuse (the increased muscle blood- 
flow which accompames even shght exercise and 
warms the overlymg skm will not occur in denervated 
muscles), and the absence in denervated skm of the 
axon-reflex (Lewis, 1927 and 1930) which is 
responsible for the local vasodilator reaction to cold 
and normally comes into play at temperatures below 
15-18° C , these and other factors in the causation 
of coldness following penpheral nerve lesions are 
discussed by Richards (1943) and Doupe (1943) 

There remams the difficulty that coldness and 
cold-sensmviry persist in some cases of immersion 
foot where observations on sensation and sweatmg 
indicate that a large measure of nerve regeneration 
has occurred Here three further mechamsms may 
be involved — 

I Exposure to severe cold, whether dry cold or 
wet cold, sensmzes the penpheral blood-vessels so 


that thereafter they are more susceptible to the 
effects of milder degrees of cold The mechamsm 
IS obscure, but is presumably similar to that responsi- 
ble for the Raynaud phenomenon In the latter the 
digital arteries are sensitized either as the result of 
repeated exposure to mild degrees of cold, or because 
of some inherent ‘ local fault ’ in the arteries them- 
selves 

2 Intense vasoconstriction of sympathetic origin 
might account for persistent coldness of the extremi- 
ties and failure of reflex vasodilatation The presence 
of excess sweatmg is suggestive of increased sym- 
pathetic activity Reflex vasodilatation, however, 
fails to occur even when the imtial temperature of 
the feet is fairly high (Gaylor, 1943) 

Failure of reflex vasodilatation or a gradual rise 
in temperature might be the result of occlusion of 
the mam arteries This can be excluded in the 
majority of cases because the peripheral pulses are 
of good volume Patency of the arteries of the foot 
m one case had been demonstrated by arteriography 
In histological material, Blackwood (1944) has failed 
to find occlusion of arteries except in areas immedi- 
ately proximal to gangrenous tissue The possibihty 
that smaller vessels of the order of arterioles are 
occluded reqmres further consideration In biopsies 
from cases of immersion foot four months after 
exposure. White and Warren (1944) found extensive 
fibrosis of subcutaneous ussue and superficial 
muscle They state “ The arterioles and venules 
show partial to almost complete occlusion as a 
result of a great increase of the fibrous tissue in 
their walls The artenes and veins of larger cahbre 
show the same type of fibrous thickemng of the wall, 
but with a lesser degree of occlusion of the lumen ” 
If these findings are confirmed, they would be quite 
sufficient to account for a failure of reflex vasodilata- 
tion It may further be assumed that the constriction 
of nerve-endings by interstitial tissue and collagen, 
which White and Warren suggest is the cause of the 
late pain in immersion foot, wiU affect vasoconstrictor 
nerves, thus interfenng with normal vascular 
responses On the other hand, after failure of 
reflex vasodilation there may be an excellent vaso- 
dilatation m response to the local injection of 
histamine According to Lewis (1927), this response 
is the result of an arteriolar dilatation 

3 An altemauve explanation has been put 
forward by one of us (Ungley, 1943, b) Cold 
sensitivity is observed at a ume when observations 
on sensation and sweatmg suggest that a certain 
amount of regeneration of damaged nerve-fibres 
has taken place Partially re-iimervated cutaneous 
blood-vessels may behave like partially denervated 
vessels, and react excessively to chemical vaso- 
constnctors (adrenahne, sympathin) circulating in 
the blood-stream or produced locally 

In conclusion, it may be stated that the available 
evidence favours the hypothesis that the imual 
hypersmia of immersion foot is the result of the 
release in chflled and partially ischtemic tissues of 
relauvely stable vasodilator substances, and that 
once the effect of these has subsided the hypersemia 
IS mamtamed because there is a paralysis of peri- 
pheral vasoconstnctor nerve-fibres The late vascular 
phenomena are more difficult to explain, but it is 
assumed that they are the result of denervauon and 
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the subsequent re-innervation of peripheral blood- 
vessels, which may also acquire a sensitivity to cold 
analogous to that seen in the Raynaud phenomenon 

PREVENTION AND TREATMENT 

Official instructions (M R C War Memorandum 
No 8) have been issued regarding the procedure to 
be adopted by men who abandon ship in latitudes 
where immersion foot is liable to occur There is 
no need to repeat these here, but a word may be 
said regarding footwear and the advisability of 
rubbing the feet with oil Footwear affords some 
protection during short exposure, but over long 
periods boots may constrict swelhng feet and impair 
circulation A booted foot often suffers more 
damage than a bare foot Rubber boots are no 
better than leather ones , even if not filled with 
water, the feet soon become wet from condensed 
perspiration If possible, wet socks should be 
changed for dry ones, and, as soon as boots begin to 
feel tight, they should be removed and not replaced 
Lewis and Love (1926) have shown that greasy skin 
supercools to a greater degree than dry skin For 
this reason, and because of a traditional behef in 
the efficacy of fats as insulators, rubbing the exposed 
limb with any available oily substance has been 
advocated as a prophylactic measure In the early 
stages of exposure this procedure is harmless and 
may help the peripheral circulation, but once the 
tissues become osdematous and friable, even gentle 
rubbing maj be harmful The wearing of stockings 
impregnated with vaseline is probably advantageous 

In discussing the treatment of immersion foot, 
confusion has arisen because methods which are of 
value in one stage have been wrongly employed in 
another Therefore it is advisable to consider the 
treatment for each stage separately 

Pre-hyperaemic Stage — When rescued, the 
survivor must be earned , he must not be allowed 
to walk on damaged feet Whether the extremmes 
are chilled or actually frost-bitten may not be 
evident at once, but the principles of treatment are 
in any case the same at this stage The first step 
IS to warm the patient while protecting the affected 
extremmes from direct heat Smpped of wet 
clothing, his body is wrapped in blankets, leaving 
the affected hmbs uncovered He may be given 
hot drinks, but not left near a fire Hot bottles may 
be placed near the trunk 

The feet are raised on pillows, exposed to the 
air, and kept dry Massage is contra-indicated 
Sulphamlamide powder may be applied to bhsters 
and abrasions Acrifiavine is often used, but it 
stains the skin and obscures colour changes which 
should be observed 

Should the chilled hmbs be warmed, cooled, or 
left exposed to room temperature’ The fact that 
warmth greater than that of the human body is 
harmful to froaen or chilled hmbs has been known 
for centuries Chmeal and ammal experimental 
observations amply confirm this traditional behef 

According to some workers even gentle warmth 
IS contra-mdicated, because it increases exudation 
which may be in itself harmful (Smith, Ritchie, and 
Dawson, 1915 , Lewis and Love, 1926 , Lake, 
1917 and 1942 , Greene, 1942) In immersion foot 
indnidual variations have been too great to permit 


judgement of the end-results of gentle warming on 
rescue In animal experiments Blackwood and 
Russell (1943) found that gentle warming (water at 
28° C and incubation at 37° C ) increased the initial 
tissue reaction but made no difference to histological 
findings a month later Brahdy (1935) did not find 
that very slow thawing was important many men 
with apparently severe frost-bite went into warm 
rooms without bad effect Certain Russian workers 
(Girgolav at al , 1944) have discarded the old method 
of gradual warming (rubbing with snow, etc) of 
frozen tissues and recommend instead rapid warming 
without overheating 

Greene (1942) considers that the treatment of 
frost-bite and of “ mere chilling ” — trench foot and 
immersion foot — should be identical, and that from 
the beginning the parts should be kept cold, in the 
region of 2“ to 5° C He argues that temperatures 
in this region are optimal for the survival of isolated 
tissues m culture and of ischxmic hmbs , and that 
even gentle warming dangerously increases the 
metabolism of ischaemic tissues, increases exudation, 
and encourages the growth of bacteria He reasons 
that once the patient is warm and at rest in bed, 
vasoconstriction will be shght or absent It is true 
that the change of environment brings about a reduc- 
tion or cessation of vasoconstrictor stimuh initiated 
reflexly or through the circulation of adrenahne in 
response to cold and emotional stress It must be 
remembered, however, that cold has a powerful 
local effect , arteries which are in spasm from the 
direct action of cold upon them are not hkely to 
relax until they themselves are warmed Thus 
keeping the extremities cold may have the unfortun- 
ate effect of prolonging the stage of vasospasm 
and ischtemia Lewis (1942) has shown that 
temperatures below 15° C are harmful to tissues 

The treatment advocated by Greene has been 
tried m high altitude frost-bite , Davis et al (1943) 
treated a series of patients by keeping the parts at 
approximately 2° to 5° C for 24 to 48 hours after 
the injury had been sustained Although swelhng 
and blistering were less, the end-results were rather 
worse than when the hands were allowed to warm 
up naturally to room temperature 

Until we have more evidence as to the relative 
merits of methods so at variance as cooling to 2°- 
5° C on the one hand and rapid warming to 37° C 
on the other, we advise an intermediate course The 
degree of warmth applied should be no greater than 
that needed to permit relaxation of the arteries 
exposure of the extremities to a cool atmosphere 
(18° to 22° C) appears to be a logical and, in our 
experience, a satisfactory method The feet are 
protected by a cradle beneath which is placed a 
bath thermometer The environmental tempera- 
ture in relation to the feet may be adjusted by altering 
the room temperature, or, if this is too low, by 
covering the cradle with blankets and allowing warm 
air from beneath the bedclothes to enter at the 
proximal end 

Moderate warmth, in sull air, will take a long 
time to penetrate severely chilled extremities In 
cases treated by one of us (G D C ) aboard a 
destroyer, feet exposed to air at 12° to 15° C became 
hyperaemic within five hours, but sometimes feet 
remain cold as long as two days 
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Interrupuon of the sympatheuc outflow by 
operauon or infiltration has been recommended in 
the treatment of trench foot and frost-bite by certain 
continental observers, but the findings of Lake (1917 3 
1942) and Greene (1942) suggest that the procedure 
is valueless and even harmful at this stage Davis 
et al (1943)3 however, claim that in high-altitude 
frost-bite blockmg of the sympathetic trunk will 
effect dilatauon of the peripheral capillary bed, 
provided that there has not been permanent anatomi- 
cal injury to the capillary wall or thrombosis at the 
arteriolar capillary juncuons They found the 
following drugs did not release vasoconstriction 
amyl mtnte, nitroglycerin, alcohol, aspirin, mco- 
umc acid, mecholyl It must be emphasized that 
any efforts to hasten the release of vasoconstriction, 
whether by body warmmg, local warmth, sym- 
pathetic infiltration, or drugs, may do harm unless 
steps are taken to control the degree of vasodilatauon 
when It occurs 

To sum up In the pre-hyperffimic stage the 
pauent’s body should be warmed while the affected 
extremities are elevated and kept cool (18-22° C ) 
At present there is insufficient evidence to enable 
a categorical statement to be made regarding the 
therapeutic value of cold or the employment of 
measures desaned to cause penpheral vaso^latauon 

Hyperaemic Stage — To Imut the excessive 
exudauon set up by a too rapid return of circulation, 
several measures have been suggested In ammals. 
Lake (1917, 1942) found that tying the femoral 
artery or mjecung cocaine and adrenahne, dimimshed 
exudation and tissue damage dependent thereon 
For frost-bite in man, Lewis (1941) recommends 
mtermittent compression of arteries to allow blood 
to return httle by httle to the hmb, which in the 
meantime is kept cool White (1943, a) suggests 
that compression dressings imght be useful Treat- 
ment by coohng alone, as described by Webster et al 
(1942) IS often sufficient, and should begin as soon 
as vasodilatation develops 

Recent experimental evidence (Safford and 
Nathanson, 1944) indicates that the optimum 
cutaneous temperature for prolonged therapeuuc 
coohng is 70° F (21° C ), and that this temperature 
may be maintained for hours or even days if 
need be 

When hypersenua is intense even ice-bags do 
not reduce the skin temperature below 80° F 
(26 6° C ) Nevertheless, pain is reheved and 
witlun four hours the pauents are comfortable, 
oedema usually subsides rapidly and bhsters resorb 
Too early removal of the ice-bags is followed by 
increasing oedema and even by extravasation of 
blood Details of the method are given by White 
(19435 a) Instead of ice-bags, some form of 
coohng cabinet may be used (Webster et al , 1942 , 
Greene, 1942 , Bigelow and Lanyon, 1944 , Eve, 

1944) 

In xmlder cases or when hyperamia has become 
less intense, it will be sufficient to expose the feet 
to a current of air from a fan in a cool room, 15° to 
18° C For fan coohng to be effecuve, the greater 
the degree of hyperaimia, the lower must be the 
room temperamre If shghtly greater coohng is 
desired, water may be sprayed through the fan 
With an atomizer The speed and distance of the 


fan can be adjusted to maintain skin temperatures 
of 23° to 26° C , in pracuce further coohng is 
found to cause discomfort (Ungley, 1943, a) Where 
a fan is not available, the patient may be nursed on 
his face -with the feet and legs uncovered and elevated 
by an open window (Learmonth, 1943) Iti moder- 
ate cases when oedema has subsided, neither exudation 
nor necrosis follow interruption of coohng, and 
return to a higher skm temperature is not necessarily 
associated with an immediate return of pain and 
tinghng In these arcumstances the fan may be 
used intermittently, when symptoms call for it, 
m the intervals the feet remam uncovered exposed 
to room air The mode of acaon of treatment by 
cold requires further investigation Webster et al 
(1942) suggest that by reducing metabohc reqmre- 
ments, coohng overcomes a relative anoxia in the 
hot tissues White (1943, a) beheves that anoxia 
of nerve-endings is responsible for the early pam in 
immersion foot, and that the rehef afforded ^ by 
coohng IS a direct result of a more balanced meta- 
bohsm It has yet to be determined whether 
prolonged coohng will influence the rate of recovery 
of the nerve lesions 

Pam, if not reheved by coohng, may call for 
codeine or morphine Sedauon may be needed for 
patterns with anxiety states, insomma, and mght- 
mares 

The diet should, of course, be plentiful and 
contam an abimdance of protective foods Nutri- 
tional deficiencies should be treated if present, but 
m our experience intensive treatment with Bi and 
other vitamins does not influence the course of the 
disease 

The feet must be kept scrupulously clean After 
daily cleansmg with a solution of weak dettol and 
hquid soap, they should be dried with spirit and 
dusted with sulphamlamide powder Bhsters are 
smpped and any loose epidermis removed The 
toes are separated by small pieces of gauze and the 
feet wrapped in a sterile towel Since gangrene is 
nearly always superficial, any question of amputation 
should be deferred until a defimte hne of demarcation 
has formed Minor amputations of the ‘ trimming ’ 
variety are usually ah that are required, but occa- 
sionally severe pain will necessitate a more radical 
amputation than would otherwise be necessary 

Post-hypermrmc Stage and Late Sequels. — 
Patients suffering from immersion foot must rest 
m bed irnnl all swelhng is gone and they are able to 
walk without pain White (1943, 3 ) suggests that 
patients should perform Buerger’s exercises for a 
week before being allowed up Early walking may 
cause excoriation, bhstering, or increased swelhng 
Efforts should be made to maintain the tone and 
bulk of denervated muscles and to prevent deformi- 
ties such as flat-foot Special boots and pads may 
be required Learmonth (1943) suggests the use 
of arch supports imtil power has been restored to 
the small muscles of the foot 

Cold-sensitive states demand warm covering not 
only for the affected extremities, but for the rest of 
the hmbs and for the trunk Occupational therapy 
and exercises maintain muscular activity and lessen 
col^ess from disuse Smokmg should be forbidden 
if there is a tendency to vasospasm Hyperhidrosis 
can usuallj be countered by local measures such as 
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foot-baths and dusting powder,* or by the adminis- 
tration of atropine 

It IS in this stage that sympathectomy or sym- 
pathetic infiltration may prove of value in the treat- 
ment of immersion foot Telford (1943) reports 
a case in which 7 months after rescue the feet were 
swollen, stiff, and hyperhidrotic, with chrome 
painful ulcers on the stumps of the toes After a 
bilateral lumbar sympathectomy, pain was relieved 
and the ulcers healed rapidly 

Late amputation is occasionally necessary to 
trim awkward stumps, to remove stiff contracted 
toes, or as a preliminary to fitting artificial hmbs 
When pains are persistent and severe. White (1943, a) 
suggests crushing the peripheral nerves at ankle 
level , the pains are said not to recur when the 
nerves regenerate, a process which takes about 
three months Some patients claim benefit from 
treatment with short-wave diathermy and other 
forms of heat, which at this stage is not contra- 
indicated Instructions to convalescents concern 
selection of footwear, frequent change of socks, use 
of dusting powder, and avoidance of excessive local 
heat and of cold and wet Extremities once 
damaged by chilhng are more than ordinarily 
susceptible to further damage by cold 

SUMMARY 

1 Prolonged exposure of the extremities to cold 
insufficient to cause tissue freezing produces a well- 
defined syndrome ‘ Immersion foot ’ is one of the 
descriptive but inaccurate terms apphed to this 
syndrome The chnical features, aetiology, patho- 
logy, prevention, and treatment of immersion foot 
are considered in detail A discussion on patho- 
genesis is also included 

2 In the natural history of a typical case of 
immersion foot there are four stages the period 
of exposure and the pre-hypersemic, hypertemic, 
and post-hypertemic stages 

3 During exposure and immediately after rescue 
the feet are cold, numb, swollen, and pulseless 
Intense vasoconstriction sufficient to arrest blood- 
flow IS beheved to be the predominant factor during 
this phase 

4 This IS followed by a period of intense 
hypersmia, increased swelhng, and severe pain 
Hypertemia is due to the release in chilled and 
ischsemic tissues of relatively 'stable vasodilator 
metabohtes , pain may be the result of relative 
anoxia of sensory nerve-endings 

5 Within 7-10 days of rescue the intense 
hypersemia and swelhng subside and pain dimimshes 
in intensity A lesser degree of hypersemia may 
persist for several weeks Objecuve disturbances 
of sensation and sweating and muscular atrophy 
and paralysis now become apparent These findings 
are correlated with damage to the peripheral nerves 

6 After several weeks the feet become cold- 
sensmve , when exposed to low temperature they 
cool abnormally and may remain cold for several 
hours Hyperhidrosis frequendy accompames this 


* Sarkisov-Serasini (1941) recommends frequent 
washing with soap and water, followed by dusting with 
a powder consisting of salicyhc acid 2, alum 8, lyco- 
podium 5, and talc 20 parts 


cold-sensitivity The factors responsible for these 
phenomena are incompletely understood , several 
possible explanations are considered 

7 Severe cases may develop bhsters and gan- 
grene The latter is usually superficial and massive 
loss of tissue IS rare 

8 The hands may be affected but seldom as 
severely as the feet The essential features of 
immersion hand are the same as those of immersion 
foot 

9 Prognosis depends upon severity The extent 
of anaisthesia at 7-10 days has been found a useful 
guide to the latter, and has formed a basis of a 
method of classification 

10 Rapid warming of chilled tissues is con- 
demned Cold therapy is of value for the relief of 
pain in the hypertemic stage, but should not be used 
in the pre-hypera:mic stage Sympathectomy and 
other measures designed to increase the peripheral 
circulauon should not be employed immediately 
after rescue, but may have a place in the treatment 
of the later cold-sensitive state 

This paper records the results of observations 
made during 1941 and 1942 Delay in pubhcation 
has been necessary because of war-time difficulties 
of maintaining contact between the authors In 
this respect we have received much help from 
Surgeon Rear-Admiral J W McNee We wish to 
thaifiv Professors R S Aitken and J R Learmonth 
for much helpful advice during the preparauon of 
the paper The charts have been prepared by the 
techmeal staff of the Wilkie Surgical Research 
Laboratory, University of Edinburgh During the 
period of the study, one of us (R L R ) was in 
receipt of a personal grant from the Medical Research 
Council 
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at a joint which enjoys full range of movement and 
IS controlled by powerful, well-balanced, and well 
re-educated muscles Kelham and Perkins (1942) 
have recently laid down the ideal lengths for amputa- 
Uon in the various sites, and these cannot at present 
be improved upon They are — 

Below the Imee, 5] m from the joint line to the 
point of bone section 

Above the knee, 10-12 in , as measured from the 
tip of the great trochanter 

Below the elbow, 7 in measured from the tip 
of the olecranon 

Above the elbow, 8 m from the tip of the 
acromion with the arm at the side 



Fig 24 — An ideal below knee stump 

The skin should be healthy and the flaps meet 
at a mobile, linear, and usually terminal scar There 
should be no ‘ dog-ears ’ at the corners, no puckering, 
and no redundancy of the flaps and soft tissues 
The flaps should, in fact, be a comfortable ‘ glove- 
fit ’ for the stump {Fig 24) At the sites of pressure 
between the aruficial hmb and underlying bony 
prommences the skin is thickened and may appear 
obviously cormfied, and where the warmth and 
fnction of the socket or corset of the artificial limb 
hinder normal skin activity, there is an increase in 
size and acuvity of both the sweat and sebaceous 
glands 

The subcutaneous tissue should be normal 
throughout, retaimng its suppleness by the absence 
of scarring and oedema, and thus imparting free 
mobihty to the skin of the stump As a further 
result of friction, usually over bony prommences, 
a bursa wiU be foimd to have appeared in the sub- 
cutaneous plane The lymphatics that dram the 
skin he on the deep fascia immediately beneath the 
area of skin supphed, and their integrity helps con- 
siderably to maintain the health of the stump end 


The cut surfaces of all the divided structures of 
the limb are covered by the deep surfaces of the 
flaps, to which they are attached at an ‘ internal 
scar ’ This is minimal in amount and density when 
heahng has been by first intention Where infection 
has accompanied heahng, an extensive fibrous, or 
even fibro-fatty, body seals the stump end For 
reasons which arc discussed below, it is desirable 
that the deep fascia should underlie the flaps, forming 
a neat internal glove for the stump contents 

It IS convenient to consider the muscles present 
m an amputation stump in three groups The first 
comprises those muscles which arise in the stump 
and have thus lost their insertion, such as the tibialis 
anterior m a below-knce stump These muscles 
have lost their entire function and so atrophy, though 
they may always be capable of a flicker of contrac- 
tion Secondly, there arc the muscles which arise 
in the segment above, but which were inserted into 
a segment below, for example, the gastrocnemius in 
the same site While these have lost a very large 
proportion of their function, they still contract and 
relax with movements of the joint they span, and the 
degree of atrophy they suffer is not so complete 
The third group includes those muscles which are 
inserted into the stump itself Some, like the 
quadriceps, again m a bclow-kncc stump, are repre- 
sented by no more than a tendon , others have 
their mam belly lying in the stump , for instance, 
the deltoid m an above-elbow amputation This 
group retains full funcuon and therefore normal 
structure 

All divided nerves, of course, form cnd-bulbs, 
and these are attached to the internal scar by fibrous 
tissue whose density is in direct proportion to the 
infection, if any, that has accompanied hcalmg A 
densely adherent nerve end-bulb is not necessarily 
a painful one 

' The mam vessels of an amputated limb arc not 
infrequently the site of the injury or disease that has 
been responsible for amputation becoming necessary 

u liiig 

12 3 4 

U'B Ullb 

5 6 7 8 

2$ — ^Varieties of spur formation 1 , Upward-point- 
ing, the common type 2 , Right angle, aberrant periosteal 
tag 3 , Umbrella , retracted periosteal cuff 4, Downward 
possible periosteal tag also S, Muscle ossification, following 
infection 6, Mushroom result of end bearing 7 , Cauli 
flower (Kelham, 1941) 8, Cross union usuallj the sequel 

of infection 

Where this is not the case, they are usually con- 
siderably reduced in calibre and may terminate m a 
fibrous cord which will reach up as far as the lowest 
patent branch 

The bones in an amputation stump are always 
relatively decalcified and this applies more to the 
distal than to the proximal one in a lower segment 
case This is on account of the longitudinal thrust 
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which IS imposed on the proximal bone by the muscles 
inserted into the distal one The internal trabecular 
arrangement is also altered in response to new hnes 
of stress , in the head of the tibia, for instance, the 
trabecula run downwards and outwards from the 
articular surfaces towards the tubercle, inner tuber- 
osity, and head of the fibula, at which points weight 
IS transmitted, instead of more obhquely downwards 
as in the normal bone 

The shaft below this level may be free of trabecu- 
lation altogether and the bone end is rounded off, 
sealed with a thin layer of compact bone, and is 
almost mvariably the site of a spur, which must be 
recogmzed as a normal constituent of an amputauon 
stump (Figs 25, 26 ) 

The Gmllotme Stump — The guillotine stump 
differs from other types in that there are no flaps, 
but shrinkage of the scar is such that the majonty 
of the stump end comes to be covered by normal 
skin and fascia, leaving a comparauvely small 
termmal area of scar, and this may in time become 
completely mobile In the upper hmb it is very 
frequently a satisfactory stump for hmb-wearing 

The ‘ First-aid ’ Stump — In emergencies and 
in the field of battle the creanon of what may be 
termed a ‘ first-aid ’ stump has much to recommend 
It This is an amputauon at a considerably lower 
level than ideal, so that when sepsis has settled, 
re-amputauon secimdem artem is not embarrassed 
by lack of room Apart from its site, the ‘ first-aid ’ 
stump presents no unusual features 

PHYSIOLOGY 

Physiological Anatomy — ^The internal 

economy of an amputauon stump resembles very 
closely that of a normal hmb, and calls for htde 
comment beyond reference to the effect the altered 





Fig 26 — ^Tjpc I ubml spur 

demands produce In accordance with Wollf’s 
law, these vanauons in demand are met by altera- 
uons in structure, and these have already been 
described 

VOL \xLni— NO 129 


The Physiology of Limb-wearing — As a 
result of the fimng of an aruficial hmb an amputauon 
stump acqmres an entirely new funcuon, one which 
has to be learnt in the first instance While it is 
sull concerned with locomouon, prehension, and 
sensauon, the manner in which the organ carries 
out these funcuons is not only new but also varies 
with the site of amputauon and the type of prosthesis 
which has been fitted It is clearly impossible to 
discuss the mode of acuon in every different type of 
aruficiai hmb, but the principal ones in use m this 
country to-day may be described from the aspect 
of funcuon 

The Lower Limb — In order to understand the 
physiology of walking with an artificial hmb, it is 
necessary that there should be some degree of 



Fig 27 — ^The belott-knee limb A, Side steel of corset, 

B, Corset , C, Knee-joint , D, Stump , E, Socket , F, 
Back check ligament, G, Shm-piece, H, Ankle-joint, I, 
Instep rubber, J, Heel rubber, K, Plantar hinge, L, Toe 
rubber {By courtesy of Messrs J E Hanger Ltd ) 

famiharity with the structure of the aruficial leg 
(Fig 27 ) Its main features may therefore be 
bnefly considered The foot and leg are si mil ar 
for all types of hmb excepung the modified Syme 
and amputauons at a lower level The leg is shaped 
and hollow, made usually of duralumin or wood, 
and at the lower end it aruculates with the foot at a 
roller-bearing ankle-)oint Plantar- and dorsi-flexion 
movements are resisted by strong ‘ heel ’ and ‘ instep ’ 
rubbers respecuvely, so that if the foot is passively 
forced into an extreme, these rubbers tend to restore 
It to the mid-posiuon They do so by a mechanism 
which IS doubly the reverse of muscle funcuon , they 
push their own side of the joint open, whereas a 
muscle pulls its own side of a joint shut The instep 
rubber, for mstance, when compressed by passive 
dorsiflexion, simulates the acuon of the tendo Achillis 
by plantar flexing the foot, doing so by pushing 
downwards on the foot in front of the joint There 
are no tarsal joints, but the metatarso-phalangeal 
jomts are replaced by a ‘ toe-jomt ’ with a plantar 
hmge and another rubber above it Passive dorsi- 
flexion at this jomt compresses the rubber, which 
on re-expandmg returns the toe part to 180°, thus 
copymg the acuon of the toe flexors to some extent 
The upper end of the shm aruculates with the 
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thigh-piece in an above-knee, or with the side steels of 
the corset in a below-knee, limb In the latter case, 
the upper end contains or forms the socket for the 
stump 

In the below-knee limb, it is impossible to get a 
single axial ]oint to correspond exactly with the 
centre of movement of the knee-joint, for the human 
tibia does not rotate about a constant coronal pivot 
In order, therefore, to prevent friction between the 
socket and the stump, the former can be floated from 
the corset by elastic suspension But, even better. 



Fig 28 — The polycentric knee joint To show the 
angulation m the socket that occurs in a single axial joint, and 
the way in which this is corrected by the polycentric knee- 
joint The lower axis of the latter corresponds in extension 
with the axis in the monaxial limb {By courtesy of Messrs 
J E Hanger Ltd') 

a polycentnc knee-jomt may be fitted which enables 
the locus of the tibia to be followed much more 
closely {Ftg 28) 

In the above-knee hmb {Fig 29), the knee-jomt 
is a coronal hinge with a small hyperextension range 
(about 4°), controlled by a posterior strap, or ‘ back 
check ligament ’ The degree of friction in the 
knee can be altered by means of an adjustable brake 
The upper end of the thigh-piece forms or contains 
the socket for the stump, fitting snugly and being 
flared to form a shelf for the reception of the body- 
weight through the tuber ischii The hmb is 
attached to the body by means of a pelvic band, the 
articulation to allow for all hip movements having 
three joints lymg in the vertical, coronal, and sagittal 
planes {Fig 30) 

Walking with the Below-knee Limb — ^The position 
of the hmb cannot be known to the wearer in the 
same way in which he knew the position of his leg 
This knowledge was supphed by the proprioceptive 
impulses arising in the tendons of the foot and 
ankle and in the joints themselves and the stresses 
and strains of walking were appreciated in the same 
way, together with the touch and deep pressure 
senses of the sole Now these functions fall to the 
flexors and extensors of the knee, which must learn 
to appreciate the flexion and extension strains of the 
artificial ankle, to the adductors and abductors of 
the hip which will now feel the lateral strains previ- 
ously felt in the subtaloid joint and its controUing 
tendons, and to the senses of touch and deep pressure 
in the skin of the stump at the bearing points 

Walking IS commenced in most instances by 
carrying the amputated hmb forward first Flexion 
at the hip and knee are the same as in a normal leg 
and carry the hmb ivith them The knee then 
extends and pushes the leg portion of the limb 
forward with the front of the stump until the heel 


IS placed on the ground The heel rubber is then 
compressed, which lets the forefoot down gently 
(cf tibialis anterior) and then starts to rc-expand, 
thus helping to bring the leg over the foot The 
wearer is told that the heel is on the ground by the 
sudden pressure on the bearing points and by the 



Fig ig — The abo\e knee limb A, Temur, B, Socket 
and thigh-piece C, Knee joint D, Stump , E, Pelvis , 
F, Back check ligament , G, Shin piece H Ankle joint , 
1 , Instep rubber, J, Heel rubber, K, Plantar hinge, L, Toe 
rubber (Note the knee joint lies behind the line joining the 
tuber bearing point and the ankle joint in order to maintain 
locking of the knee bj slight h>perextension ) (i?> courtesy cf 
Messrs J E Hanger Ltd ) 


fractional movement upwards of the socket in relauon 
to the stump, and the corset on the thigh As the 
body travels forwards, the ankle and then the toe 
joints become dorsiflexed, compressing the instep and ^ 
toe rubbers When the other leg begins to take * 
the weight, these rubbers re-expand as soon as their 
moment about their respecuve joints exceeds that 
of the body-weight This re-expansion plantar- 
flexes toe-joint and ankle at the same time, thus 
giving a final forward thrust off the toe and a natural- 
looking spring to the gait 



^fg 30 — The ‘ double- 
swivcl pelvic band A, Ver- 
tical pivot (hip rotation) , B 
Coronal pnot (flexion and 
extension) C, Sagittal pivot 
(abduction and adduction) D, 
Rigid portion of pelvic band , 
E, Socket of artificial hmb (By 
courtesy of Messrs J E Hanger 
Ltd ) 


Walking with the Above-knee Limb — ^Proprio- 
ception in thigh amputations is partly appreciated by 
variations in the pressure exerted by different parts 
of the socket on the corresponding parts of the 
stump, but is principally felt at a step later, when 
those pressures have been translated into alterations 
in tension on the tendons and muscles controlhng 
the hip The aruficial hmb has lateral rigidity, so 
that adduction and abduction strains on the foot are 
transmitted to the stump through the socket, and 
are appreciated by the corresponding strains at the 



35 


THE MAJOR AMPUTATION STUMP 


hip The wearer of an aruficial limb will very 
quickly condition reflexes to control and correct 
these strains 

In walking and standing with an above-knee 
limb, the most important funcaon is the control of 
the knee-)oint In standing the knee is kept locked 
by the weight of the body maintaimng the posmon 
of a few degrees of hyperextension With the foot 
fixed by the ground, extension of the stump at the 
hip will obviously extend the knee A third factor 
IS the instep rubber, which is so ad5usted as to exert 
enough force to keep the ankle at about 94° If the 
foot IS flat, the leg is thus thrust backwards at its 
upper end, so aiding knee locking 

In walking, hip flexion throws the whole hmb 
forwards, the leg laggmg behind as a result of inertia, 
but the sudden cessauon of this movement allows 
the kinetic energy of the leg to extend the knee and 
this may also be assisted by the fitting of a sprmg 
Then hip extension, at the moment the heel touches 
the ground, ensures locking of the knee and at the 
same time starts to bring the body forwards over the 
artificial foot in the same way as in a normal leg 
Meantime the movements described above have 
been proceeding m the artificial foot 

The Upper Limb — The formation of a 
mechanical hand to replace the natural one is clearly 
doomed to be the most imperfect substitute at best, 
and so it has been found more successful to supply 
a number of tools or tool-holders These are 
instantly interchangeable, fitting into a chuck on 
the end of the artificial hmb The most useful 
ones are — 

The Dress Hand A certalmid hand with curved 
fingers for carrying and a spring thumb for holding 
papers or cards A slightly modified dress hand 
wiU hold a pen or pencil (Craft, 1944) 

The C-hook For heavier carrying or lifting 

The Split Hook This is a C-hook spht in its 
length, having one rigid blade, the other being 
hinged and held closed by a sprmg The hook 
may be opened by carrying the shoulder downwards 
and forwards, thus putting tension on a cord passing 
from the opposite shoulder to a lever on the move- 
able blade This instrument is the best prehensile 
tool that has been devised Other tools may also 
be fitted, and all are capable of being passively 
rotated in the chuck to the desired posmon 

In the control of the elbow in upper-segment 
amputations {Fig 31), flexion is effected in the same 
way as opemng the spht hook, the cord passing 
through a ring in the forearm section m front of 
the elbow-)Oint The other hand can lock the elbow 
at the angle required, though m some limbS an 
automanc lock and release is fitted, worked by 
carrying the scapula rather farther forward and 
extending the shoulder-joint Passive rotation of 
the whole arm from just above the elbow is possible, 
allowing the flexed forearm to be held across the 
body In above-elbow hmbs, the tool chuck is 
usually situated fairly close to the elbow, so that 
leverage operates less to the disadvantage of the 
wearer 

The Phantom Limb — ^The phantom hmb is 
present m over 80 per cent of cases after amputation 
The sensanon is similar to, though never quite 
the same as, that of the intact hmb (Riddoch, 1941) 


In the course of time the phantom often tends to 
shorten, so that the toes and fingers, of which 
awareness is normally greatest, close up on the 
stump end and may even recede right withm it 
Now the phantom hmb in leg amputations has one 
outstanding importance When the patient starts 
to get up, or during the following weeks, the presence 
of the phantom often causes him to forget the 
absence of the substance, and he goes unthinkingly 
to step on It But, alas, the phantom is a phantom 
indeed ' The resulung trauma to the stump 



31 — ^The above-elbow limb A, Socket , B, Elbow- 
piece and joint , C, Elbow lockmg and release stud , D, 
Stump , E, Ring , F, Forearm piece , G, Tool release stud , 

H, Dress hand , I, J, Points at which passive rotation can 
occur , K, Pulley over which passes elbow flexing cord to rmg 
(this cord may pass through the nng to the moveable blade of 
a split hook) , L, Automatic elbow lock and release operating 
cord (this operation is effeaed with the other hand m the semi- 
automatic type) (fly courtesy of Messrs Hugh Steeper Ltd ) 

end may cause severe soft-tissue damage, rupture of 
the suture hne, or even result m a fracture, usually m 
the lower end of the proximal bone It is therefore 
important that an emphatic warmng against this 
danger be given to every patient when he starts 
to get up after havmg lost a leg and be repeated at 
intervals during his convalescence It is the very 
rare exception for such a case to get through this 
period without stepping on his phantom 

OPERATIVE TECHNIQUE 

Although the principal points of techmque are 
well known, yet several matters of detail, though 
minor in themselves, go towards makmg a stump 
which will be comfortable, efficient, and healthy, 
and will have the best chance of remaimng so 
An amputation stump shrinks, but it is the 
muscles that waste and cedema that absorbs The 
skin shrinks httle if at all The flaps should there- 
fore be cut so that they just meet over the end of 
the stump and there should be no redundancy at 
operauon In order to avoid ‘ dog-ears ’ at the 
comers, the incisions outhmng the flaps should 
diverge at once {Fig 32), and if the flaps are cut 
in a smooth curve they wiU be a glove fit for the 
stump 

The deep fascia is the normal supportmg struc- 
ture of the skin and the normal covenng of bone 
and muscle In addmon, as mentioned above, it 
is upon Its surface that the lymphatics that dram 
the overlymg skin are found If the deep fascia 
IS mamed m the flap and is co-extensive with it, 
perfect lymphatic dramage is assured, the risk of 
sloughmg of the flap margms is eliminated, for no 
cutaneous blood-vessels will have been damaged, 
and anesthesia of the flaps will be avoided, for the 
terminal nerve-fibnls to them will have escaped 
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injury as well The adventitious layer of periosteum, 
in the case of the tibia, is in continuity with the rest 
of the deep fascia of the leg and is capable of being 
separated from the osteogenic layer and reflected 
in one sheet (Perkins, 1944) The deep fascia is 
sutured over the stump end before closing the skin 
It IS almost proven that painful nerve-bulbs 
and painful phantom limbs result from a neuritis 



Fig 32 — Flap design Flap cut as in the left-hand diagram 
will give prominent *dog ears 

of the divided nerves They should therefore be 
spared all unnecessary trauma, being simply divided 
with the first sweep of the kmfe They should 
not be crushed or intoxicated with alcohol, and in 
particular every effort must be made to protect 
them from suffering the dual trauma of section and 
infecuon 

Bone and periosteum should be divided at the 
same level In gettmg at the hne of section of the 
fibula, It should be approached extraperiosteally 
The tibia wants a very generous bevel with a pre- 
hminary saw cut, and apart from nibbling off the 
subcutaneous corner of the ulna, no other procedures, 
such as plugging with wax, gouging out several 
mches of medulla, or fihng of the edges, are neces- 
sary 

Spending an extra five minutes in htemostasis 
will always be well repaid by the lower incidence of 
post-operative hsmatoma, but drainage, even then, 
can rarely be dispensed with 

Skin suture should be artistic and accurate 
(Fig 33) Surgery is an art as well as a science, 
and a neat stump, besides being physiologically 
sound, gives the surgeon a justifiable sense of 
Esthetic achievement And more important still. 
It gives the patient a good psychological start to his 
hfe as the possessor of an amputation stump 

Amputation in the Presence of Sepsis — Of 
all operations that are designed to heal by first 
intention, the amputation fails most often, and in 
the whole series of 406 cases, 232 (57 i per cent) 
had suppurated for a shorter or longer period before 
healmg, and this includes 79 consecutive personal 
cases with 63 (80 per cent) primary heahng Apart 
from extrinsic causes, there is the intrinsic reason 
for this that the kmfe must traverse lymphatics 
draimng the infected region, so giving orgamsms 
access to that most smtable pabulum for their 
propagation, the hEmatoma, which is invariably 
present, even if in only a small amount 

The seriousness of mfection in an amputation 
stump is essentially that osteins of the divided bone 


so frequently results Not only may healing be 
slow and the scar adherent, but prolonged treatment 
for pockenng of pus and sequestration may be 
necessary And the patient has the legacy of a 
stump which may, and often docs, have recurrent 
flares of infection throughout his hfe 

Much thought has been given to this problem, 
and the results fall into two main groups Amputa- 
tions which will become the final stump , and 
amputations done as a deliberate preliminary to 
re-amputation 

Primary Suture — Where sepsis is comparatively 
remote from the intended site, when it is of long 
standing, and when it has as yet developed incom- 
pletely, as m the intermediate traumatic case, 
primary suture is permissible But it is performed 
with the reservation in the surgeon’s mind that if, 
at the ume of removal of tlie tube in 48 hours, there 
IS cvidenee of mfection, the wound must be re- 
opened and the flaps turned back 

Delayed Primary Suture — Jack and Charnley 
(1943) described an operation designed to meet the 
problem, the pnncipal object of their attack being 
the hEmatoma This they attempt to eliminate 
by dry gauze packs kept under the flaps for 5 daj's, 
when delayed primary suture is performed, and by 
combimng with this method tlic local use of sul- 
phonamides By doing so they aim at saving the 
patient a subsequent rc-amputauon Of 32 such 
cases which have fallen into this senes, 15 healed 
by first intenoon, though the remainder were, wath 
3 excepuons, the site of soft-ussue infection only 
Though this is an improvement, it sull falls short 
of the ideal result aimed at 

Secondary Suture — Here tlie flaps are sutured 
back at the original operation and secondary suture 



Fig 33 — Accurate wound suture and correct flap design 
produces a neat stump Photographed on the twelfth day 
after amputation 


IS performed when the bone is covered by granula- 
tion tissue, usually about 14 days later 

But there remains a proporuon of cases where 
the infective process is too close or too acute for 
any reasonable hope of primary heahng by any 
of the above methods 

The ‘ First Aid ’ Amputation — This is a very 
low amputation m which some degree of infection 
is expected, but which allows plenty of room for 
re-amputation when the sepsis has been controlled 
The Guillotine — This operation has a very useful 
place when the patient can remain in the same 
hospital for an adequate period Its virtue is that 
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ordinary amputation Dressings are painless as the 
silk does not adhere to the raw surface and this may 
even be palpated through the silk without the 
patient suffering any unpleasant sensation He 
has an additional interest in that he can help with 



Fig 36 — Showing combination of Bunyan envelope and 
skin traction m the treatment of a guillotine amputation (Note 
the ease with which the wound can be inspected ) 


the irrigations, and finally, cross-infection is less 
hkely to develop than with any other form of dres- 
sing Heahng is not unduly delayed, though it 
might be helped by the application of a Thiersch 


secondary type If reactionary haimorrhagc stops 
spontaneously, no treatment is necessary beyond 
taking additional precautions to avoid infection and 
aspirating the liquefied haimatoma at the time the 



Ftg 37 — Se\ere infection with widely gaping stump 
end in a First Aid amputation 

stitches are removed But in the case of secondary 
haemorrhage or persistent bleeding, the stump must 
be reopened and the bleeding point secured after 




Ftg 38 Projection of both bones in a stump with severe skin retraction The illustrations show the healed state at the time 

of re amputation and the final result 


graft as soon as the bone end is covered by granula- 
tions and before these have had too much of their 
blood-supply cut off by the developing fibrous 
tissue 

AFFECTIONS OF THE AMPUTATION 
STUMP 

Early ^Post-operative pain is almost invariably 
an indication that hsmorrhage is occurring inside 
the flaps, and this may be of the reactionary or 


evacuation of the clot Irrigation with hypochlorite 
during the operation will help to do this and to 
prevent infection Closure with drainage is then 
effected 

Infection of an amputation stump is, however, 
a common comphcation {Fig 37) and may result in 
complete breakdown of the suture line with sloughing 
of muscle and fascia and infection of the bone, or 
less degrees result in abscess or sinus formation 
Where there is gaping of the wound, an envelope 
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THE MAJOR amputation STUMP 


dressing will be found very satisfactory, as it is for 
extensive and dirty ulcerations, though it is often 
wise to employ slun traction or a corset dressing 
also Secondary suture may be used in those cases 
where bone infection is avoided A sinus or abscess 
may be the result of an infected ligature knot or 



F'S Vi — vAc« in. a ^niUaucia attinuj 5«sis<Lins 
after partially successful graft 

foreign body, but most often a sequestrum lies 
within, and removal of the cause will promise early 
heahng 

Projection of the bone in an amputation stump 
must be treated m the same way as osteius, that is, 
the sequestrum must be allowed to separate (Fig 38) 
Re-amputation or excision of the bone end will be 
shown below to be contra-indicated 

The most troublesome stump is that in which 
some gaping has occurred and there remains m the 
scar, usually over the bone end, an indolent ulcer 
(Fig 39), based on a fibrotic and almost bloodless 



often shrinks to such an extent that it can be excised 
and the stump left with a hnear scar 



Fig 40 — ^Healed grafted area m a stump which presented 
originally a very much greater raw area the partially deglovcd 
stump Excision of the grafted area and local trim will achte\ e 
a linear scar 

Late — ^Adherent scars are hable to re-ulcerate 
on account -of their poor blood-supply, and excision 
or local re-amputation will become necessary, 
though many such scars do not prevent successful 
hmb-weanng Where there is much redundancy. 





fig 41 — ^Healed but deeply sulcated stump The nght-hand picture shows the result of excision without exposinc 

the bone end 


bed The mam indication is to improve the blood- 
supply, and Bier’s hyperasmia, contrast baths, vascular 
and general exercises, and vanous forms of thermo- 
and actmo-therapy dl have a place in treatment 
A local ‘flare’ of infection usually results in rapid 
and complete heahng ' Excision and suture or 
Thiersch grafting is again successful in some cases, 
though It should be done without exposing the bone, 
and the latter, while a useful adjimct to obtain healmg, 
does not give a satisfactory permanent result 
Partially ‘ degloved ’ stumps should be grafted at the 
earhest opportumtv (Fig 40), and the grafted area 


puckering, or ‘ dog-eanng ’, intertngo is hable to 
develop in the sulcus which is present when the 
stump enters the socket, and the treatment is to 
perform a plasuc repair when the skin infection has 
been controlled (Fig 41) Dermatius of the skin 
of the stump is not uncommon, and may prevent 
limb-weanng, the most usual type being a low- 
grade infection of the sweat and sebaceous glands 
in the adductor region, or more rarely around the 
head of the tibia Rest allows the infection to 
settle, but recurrence of infection m these glands is 
frequent Sometimes changing the matenal of the 
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socket or corset of the limb will help, but prevention 
of re-infection by scrupulous cleanliness is more 
often successful 

Anaesthesia, hypo-testhesia, or hyperaesthesia 
have been found in nearly a quarter of the amputa- 
tion stumps exammed Except where amputation 
has passed through a previously insensitive area, as 
the below-knee operation following sciatic injury, 
these comphcations are completely eliminated when 
the operation has included the deep fascia in the 
flaps And it is desirable to avoid them if possible, 
for trophic ulceration sometimes appears in such 
areas with use of the artificial limb 

Bursitis is most commonly found in the bursa 
over the tubercle of the tibia It is usually non- 
suppurative and subsides with rest, but occasionally 
suppurates and needs drainage If recurrent inflam- 
mation IS troublesome, a ‘ soft section ’ can be let 
into the contiguous part of the socket, polycentric 
knee-joints fitted, and the corset extended so as 
to become tuber bearing, thus taking the weight off 
the tibia and reducing friction and pressure 

Flexion contracture is found in 30 per cent of 
cases in which no special steps are taken to prevent 
It, and prevention is very much easier than cure and 
has already been described It is m the first week 
after operation that most of the damage is done 
Where present, sphntage at night in the corrected 
position and exercises to strengthen the extensors 
will reduce the deformity, but minor degrees may 
remain They can be allowed for to some extent 
by tilting the socket in the aruficial hmb and use 
of the hmb will produce further improvement 
Fracture of a stump is uncommon for mechanical 
reasons, but more usual is the fracture of the lower 
end of the proximal bone in a lower segment amputa- 
tion As weight-bearing is not involved, plaster 
following reduction need be retained for 2-3 weeks 
only, when effoits may be bent to restoring the 
funcuon of the intervemng joint A spur, as 
noted earher, is almost invariable It is only very 
occasionally that it reqmres removal 

The sensitive shiny, trophic-looking stump, 
often with a tender superficial neuroma, may be 
said to have entered the phase of stump intolerance 
of the nerve type As with painful phantoms and 
painful neuromata, re-amputation is not often 
successful in reheving the symptoms In all these 
conditions which are closely alhed and which seem 
to be associated with a neurotic personality to some 
extent, social and economic factors may have some 
causal relationship and their solution is often followed 
by improvement If pain is very severe, neurectomy 
only occasionally reheves the condition, and it may 
be necessary to resort to sympathectomy, or even 
cordotomy (Taylor, 1938) 

The other type of stump intolerance is the 
vascular This appears, usually for no obvious 
reason, after hmb-weanng has proceeded for some 
years As a rule, it is found in stumps that are 
rather longer than ideal, whose extremities he in 
that part of the segment where the blood-supply is 
the least efficient They present as a sort of cellu- 
litis of the stump end, which is swollen, dusky, and 
feels very thickened, but is not particularly tender 
It refuses to locahze and will either not subside 
properly or, if it does, will not stay quiescent on 


resumpuon of the limb Other cases simply have 
a stump that is blue and cold The only treatment 
which has any permanent value is to give the pauent 
a stump that terminates at a level where the blood- 
supply is more satisfactory, though this occasionally 
involves the sacrifice of a joint 

RE-AMPUTATION 

The indications for re-amputation include the 
completion of a two-stage amputation, certain types 
of adherent scar and repeatedly ulcerating scar 
where there is not enough skin to allow excision 



42 — Pcrccniapc results m lot rc amputations 
Group A, Re amputation m the presence of projecting bone , 
Group B> Re amputation in the presence of an open wound 
Group C, Re amputation wiihm six weeks of healing , Group 
D, Re-ampuialion six weeks after healing or later The 
number of cases in each group is indicated The arrow points 
the moment of wound healing 

and suture, failure of stump tolerance of the vascular 
type, and excessive length when coupled with any 
abnormahty of the stump end The object of 
re-amputation is to produce a perfect stump which 
will last the patient his hfetime, and to this end it 
IS essenual that there should be an appreciation of 
the possibihties and risks involved 

From the study of loi cases of re-amputation 
in this senes of 406 amputauon stumps, some very 
clear facts emerge (Fig 42), and these may be 
summarized by saying that not until an amputation 
stump has been healed for six weeks can re-amputa- 
tion be embarked upon, with any certainty of 
obtaining primary healing Re-amputation falls 
into the same category as bone-graft, arthrodesis, 
or osteotomy, in that a compound fracture is being 
inflicted on the patient It is equally important 
m all these operations that there should be an 
absolutely aseptic field To perform re-amputation 
in the presence of an open wound is a violation of 
the basic principles of surgery, and cannot be 
condoned even when associated with the use of the 
sulphonamides or penicilhn 
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Even when the operation is performed where 
there is a so-called ‘clean ulcer’, the probabihty 
of infecuon is as high as three to one, and if it 
ensues the patient is in a worse state than before, 
for all the time that has elapsed since the original 
amputaaon has been wasted and in addition the 
valuable length that imght have been properly 
used at the right time has been lost 

Sequestration must be awaited, heahng obtained, 
and then, when this is sound and there has been no 
infection present in the stump for at least six weeks, 
re-amputation will be followed by a perfect result 
This pohcy of adhering to first principles will amply 
justify the time that has been invested The patient 
can almost always be persuaded to wait the full time 
It IS much more difficult to contain oneself 

SUMMARY 

1 The amputation stump must be considered 
as a normal organ 

2 Its anatomy and physiology are described 

3 Emphasis is laid on detail m the performance 
of the operation and the after-care of the stump 

4 Some of the more important affections of 
the amputation stump are described and their 
treatment indicated 

5 Re-amputation must achieve perfecuon, to 
which end it must be performed m an aseptic field 

I am mdebted to Sir Walter Haward, Director- 
General of Medical Services of the Mimstry of 


Pensions, for permission to pubhsh this essay, which 
does not necessarily represent the views of that 
Ministry, to C Gordon Irwin, Esq, for all his 
encouragement and wise guidance , to all members 
of the staff of Dunston Hill Hospital for their 
co-operation and enthusiasm , and to Messrs Hanger 
Ltd and Messrs Steeper Ltd , both of Roehampton 
House, S W 15, for their permission to describe and 
make diagrams of the aruficial limbs developed and 
manufactured by them 
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ASEPSIS IN PROSTATECTOMY 

By WILSON H HEY 

HONORARY SURGEON, ROYAL INFIRMARY AND CHRISTIE KOSFITAL, MANCHESTER 

1 look into that happy future when within the lying-in Hospitals and also outside of them 
throughout the whole world only cases of self-infection will occur — Semmelweis (last words, 1861) 

It would be a grand thing if we coidd dispense with drainage altogether — ^Lister (Bni med J , 
1S92, 2, 377) 


From the days of McGill prostatectomy has always 
been a sepuc procedure, for the following reasons 
The urethra below the enlarged prostate is rarely 
germ-free and yet catheters are invariably passed 
through It, the prostate-blocked bladder is often 
infected , the tract is known to be tolerant to 
mfecnon and so liberties are taken with it , it is at 
times an excretory channel for microbes , the 
rectum is adjacent, and, lastly, there are apparent 
techmcal difficulties in an aseptic approach to the 
prostate Uncleanly practice has become so firmly 
established by long custom that many meuculous 
prostatectomists have considered, and still consider, 
themselves to be scrupulously, surgically clean 
This paper describes an attempt to emulate the 
standards of asepsis of the brain and knee-joint 
surgeon , it is the record of an experiment to avoid 
any addition of bacteria or, what has proved equally 
if not more important, the access of any fresh strain 
of bacteria, to the urinary tract The experiment 
has been conducted ovct six years in over six 
hundred cases The results have been starthng 
In the early days of the experiment it became 
obvious that even greater aseptic vigilance was 


necessary when the urine was pus-laden than when 
It was sterile If the patient had become immune 
to his infection good results, with heahng by first 
mtenuon, were obtained by aseptic techmque 

DANGER OF SLOW DECOMPRESSION 
AND OF DRAINAGE 

Twenty-five years ago slow decompression 
became necessary because slow infection was neces- 
sary to allow time for immunization rapid 
decompression with its rapid ascending infection 
killed The chief virtue of the preliminary supra- 
pubic tube and of the indwellmg catheter was to 
cause infecuon and to permit the patient to develop 
his oYvn immumty — it he could — before proceeding 
to prostatectomy Immumzation is of greater 
import than reduction of blood-urea because, as 
will be shown, post-operauve uriemia is almost 
entirely the result of sepsis Slow decompression 
IS harmful because it must lead to infection even if 
It does not lead to the production -of pjmna more- 
over It IS urmecessary In over one hundred cases 
of chrome retenuon of urine, varying from one to 
five pints, I have in one minute decompressed the 
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bladder asept cally without any ill effect The 
subsequent rise in blood-urea after the rapid decom- 
pression in ‘ aseptic prostatectomy ’ is less than the 
rise after slow decompression either by a catheter 
or a suprapubic tube Ten cases with initial blood- 
urea values between 50 and 120 and with one pint 
or more of chrome residual urine were drained 
suprapubically by slow decompression, and blood- 
urea estimations were taken twice daily for five days 
The greatest rise in each case was noted and the 
average of these in the ten cases was 26 5 A 
similar investigation done after ten ‘ aseptic prostatec- 
tomies ’ showed the average highest rise to be 9 2 
The highest rise in the first group occurred most 
frequently on the third day after operation, in the 
second group on the first day This is due to the 
fact that in open slow decompression organisms can 
and do travel up the ureters, often dilated, and 
dimmish renal function It is quite true that when 
very large quantities of urine have been suddenly 
evacuated during my operation the vesical surface 
of the big prostate may be seen to bleed profusely 
from sudden diminution of tension This accounts 
for the htematuria seen a few hours after rapid 
catheter decompression This does not matter 
when the prostate is removed immediately and 
hsemostasis effected by the method described here- 
after The relief of great tension occasionally causes 
visible congestion of the bladder and presumably of 
the kidneys, but it does not result in the blood- 
blocked kidneys found sometimes in the old days 
after rapid decompression this must have been 
the sequela of ascending infection 

The increase of urtemia after surgical interference 
— by operation, catheter, or drainage — is due almost 
entirely to infection Operation trauma plays a 
relatively small part I passed catheters through 
thiiiy normal urethras, with every aseptic pre- 
'aution, and then sent them for culture In 83 
per cent organisms of some sort were grown Some 
were non-pathogenic, but these of course prepare 
the way for the pyogenic orgamsm if catheterization 
IS prolonged How much earlier will full sepsis 
appear after catheterization in a urinary tract blocked 
by the disordered prostate ' Therefore, I suggest 
that neither the catheter nor the suprapubic tube 
can have any place as a prehmmary to any aseptic 
procedure The damage done by these two drainage 
methods has not been undone by the inventions of 
ingemous urologists, by the principle of slow decom- 
pression, or by the various therapies Would any 
surgeon consider a catheter which had traversed 
even a normal urethra a fit tube to drain any aseptic 
cavity elsewhere ’ The prostate-blocked bladder 
needs as great a respect as the brain and the joint 
because the urine is a fertile field for organisms, 
because the prostate itself is a nest in which they 
may lurk, and perhaps because the tract itself may 
become the channel for the excretion of organisms 

HiEMORRHAGE AND ASEPSIS 

The chief difficulties in prostatectomy are the 
control of hsemorrhage and sepsis Obviously the 
only clean approach to the prostate can be the 
suprapubic one The skin of the perineum is laden 
'wth organisms, and the transurethral route can 
rarely be aseptic 


Concerning Haemorrhage — For over a dozen 
years in my practice haimostasis has usually been 
effected by diathermy The haimostat attached to 
the diathermy cable is generally a fine-pointed 
Spencer-Wells fine-pointed because the bleeding 
vessel must be picked up lightly and finely so as to 
produce only a minute carbon mass The type of 
haimostat can be varied to suit the surgeon Stile’s, 
Lane’s, or other forceps are occasionally used The 
current is controlled by the surgeon’s foot, and the 
patient properly protected The surgeon using only 
one haimostat throughout the operation naturally 
saves innumerable movements He can in a few 
seconds seal a dozen or more vessels caught by his 
assistants The saving of time, labour, and bleeding 
in many operations, such as the radical breast opera- 
tion, IS enormous More perfect haimostasis is 
obtained in any wound, because the surgeon takes 
the trouble to stop every tiny oozing point which 
he could not, or would not, trouble to deal with by 
ligature Bleeding in remote and hidden places 
can be more easily sealed A radical breast amputa- 
tion IS done in a third less umc, with less exertion, 
bleeding, and shock Most named arteries arc 
ligated the average number of hgatures in the 
radical breast is twelve , in a subtotal thyroidectomy 
SIX With an efficient assistant working his own dia- 
thermy only half a dozen hxmostats are necessary 
for any operation 

In the three hundred consecutive prostatectomies 
here reported no single ligature has ever been used 
anywhere in the course of the whole operauon 
After the prostate has been removed every bleeding 
point IS finely and meticulously and with infinite 
patience picked up and hghtly coagulated Wide- 
spread destruction by coagulation, ivith consequent 
big sloughs, has no place in aseptic diathermy this 
way leads to sepsis Hccmostasis at the margins of 
the mucous membrane is easy , it is more difficult 
in the depths of the prostatic bed Access is made 
easier by the commonly advocated removal of the 
V-shaped, or semicircular, portion of the trigone, 
by means of a ‘ live ’ needle held in the jaws of 
the haimostat The V is a very large one, often 
running to within a quarter of an inch of the 
ureters and the apex to near the inter-ureteric bar 
This gives a very large opening into the prostatic 
funnel Oozing is nearly, but never entirely, 
stojmed 

-^he systolic blood-pressure is constandy taken 
by the anaesthetist A spinal anaisthetic is invariably 
used and anaesthesia should never pass up to the 
umbilical level A sudden great fall in the blood- 
pressure IS thus usually avoided Spinal anesthetic 
shock IS a bad beginmng for any old man undergoing 
a prostectatomy Corrective measures are taken 
immediately if the blood-pressure falls below too 
Methednne (o 25 c c ), or other vasopressor, is always 
injected intramuscularly when the enucleation begins 
If the blood-pressure does not rise sufficiendy, 
another o 25 c c or less is injected very slowly into 
a vein If it is injected qmckly nausea and even 
vomiting may result The blood-pressure should 
go up to the neighbourhood of 130 before the 
haemostat is put aside Any blood-clots are removed 
by suction and not by a swab Quickly a couple 
of ounces of 5 per cent sodium citrate solution are 
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put into the prostatic bed and bladder to prevent 
the formanon of further clots 

A rubber tube is then passed from the bladder 
through the urethra in a retrograde fashion The 
wall IS I mm thick and the lumen may be either 
5 or 6 mm m diameter, the bigger size being used 
whenever possible The rubber tube, i8 m long, 
has at least two holes cut m it proximally and 
anteriorly in the concavity of its curve, so that there 
are three opemngs remammg m the bladder and the 
prostatic cavity To pass it the distal end is tied 
to a black French bougie with its bulbous proximal 
end cut off The rubber tubing and bougie are 
well plastered with acrifiavine-vasehne, which it is 
hoped wiU act as a pack around the tube within the 
urethra The attached remnant of the prostatic 
urethra will act as a gmde to a prehminary sound 
if It is not cut off until the tube has been passed 
Whilst withdrawing the sound the black French 
bougie takes its place and is passed through the 
urethra and pulled out by an assistant until the holes 
in the tubmg he properly and anteriorly, the most 
distal bemg almost at the membranous urethra 
This IS the hardest techmcal point in the operation 
and if It cannot be done the prostatectomy is not an 
aseptic one If a stricture of the urethra, or some 
other obsuucuon, or want of practice of the surgeon, 
necessitates the passage of an mstrument through 
the urethra from without inwards, then every known 
antibacterial measure must be taken during the days 
foUowmg the operation Nevertheless this appar- 
ently doubles the mortahty risk I find it necessary 
m 3 per cent The bladder should be invariably 
securely and completely closed 

immediately after the abdoimnal wall has been 
closed, the bladder is suctioned to evacuate citrate, 
air, and any blood-clot, the last being rare From 
two to ten ounces, according to the original size of 
the bladder, of sodium citrate solution is left in the 
bladder and a spigot is inserted This spigot is 
removed about two hours after the operation and 
the tube connected up by further stenle tubing and 
led into a sterile Winchester contaimng stenle water 
If during the next twenty-four hours signs or sym- 
ptoms of blockmg appear, powerful aspiration of the 
urethral tube is tned and if unsuccessful, half-an- 
ounce of 5 per cent sodium citrate solution kept 
sterile by formahn (1-500) is used to clear the 
drainage catheter, not the bladder This is neces- 
sary in 15 per cent of the cases The unne takes 
from one day to one week to become clear, but if the 
clearance is delayed for more than three days mfecuon 
must be suspected Reactionary htemorrhage ought 
not to occur, but it necessitated reopemng the 
bladder three times m my first 90 cases This has 
never been required in the last 300 consecutive cases 
described in this paper This, of course, is less 
than in any other form of prostatectomy Late 
secondary hemorrhage reqmrmg opemng of the 
bladder does not occur because it is always the 
result of sepsis Hematuria not requiring mter- 
ference has occurred in the presence of sepsis , it 
indicates cystitis 

Concermng Asepsis — Smce bactenal invasion 
IS the only pracncal cause of increased uremia, all 
investigations requiring mechanical mterference 
must have been completed at least two weeks before 


the operation and the patient must have recovered 
in every way The surgeon has a much easier 
problem than the physician , he can decide the zero 
hour for the attack by the bacteria — the operation 
Consequently general pre-operative anti-infective 
measures must be taken 

I use endocnnotherapy and mild chemotherapy, 
usually for some days and always during the twenty- 
four hours preceding the operation Because I 
have long held the opimon that certain endocnnes 
possess an ann-infecuve factor, I have used prota- 
mine-zinc-msulin (8-20 umts) mixed with adrenahne 
(3-6 mm ) on the mght before the operation and for 
the subsequent seven days If pyrexia follows the 
operation the msuhn and adrenaline are increased 
This endocrine treatment, based perhaps on errone- 
ous theory, my inconclusive ammal experiments, 
and much observation and practice, may be unsound 
Insuhn alone can be harmftil but the doses used will 
not produce dangerous bypoglycremia if proper 
precautions are taken, and the nursmg staff are 
trained to be hypoglycasmia-minded It is certain 
that this aseptic prostatectomy can be carried out 
without endocnnes, but undoubtedly not with the 
best results 

Throughout the operation the highest, almost 
fimcky, standards of asepsis are aimed at It is 
better to use fresh gloves and instruments after the 
skm incision and fresh gowns and gloves after the 
removal of the prostate The removal should 
always be done with such gentleness as is impossible 
without a steadymg finger in the rectum The 
one-handed enucleation in the easiest case has been 
abandoned '^itAll tissue which might form a mdus 
for bacteria is removed Tags, sloughs, protuber- 
ances, and blond ^c l et-are _c leared Plastic flaps to 
cover the prostatic bed and all suturing and ligaturing 
are avoided The prostauc bed is smoothed off 
with the diathermic needle and haemostat The 
cut edges of the bladder are sutured in apposition 
■without any of the fine catgut piercing the mucous 
membrane, which is not inverted The catgut is 
m three series The bladder is never sutured to the 
abdominal wall , it remains as before, free and 
mobile The pouch of Retzius should be ehminated 
by sutures, but if it is a big one it can be drained for 
twenty-four hours Drainage tubes here as else- 
where can be dangerous, an exit for pabulum is 
an entrance for bactena The hermeucally-sealed 
abdommal wound need be inspected only once — ^to 
remove the sutures 

The catheter tube draimng the bladder is the 
weakness of this operation It must always be a 
route for ascending mfection The route may be 
inside the tube even though there is a three-foot 
stenle connexion into a Wmchester of dettol , or 
outside, beuveen the rubber and the urethral wall, 
although packed with fiavine-vasehne I have 
attempted unsuccessfully to paralyse temporanly 
the external sphincter with proctocaine, etc When 
this is possible this catheter tube will not be required 
and prostatectomy will become a ‘ closed ’ operanon 
This urethral tube at the moment is a necessity 
and a danger and the sooner it is out the better 
The tube is removed any tune between seven hours 
and seven days The normal time is four days 
It is immediately removed when an irremovable 
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block has occurred within it and when there is the 
shghtest evidence of infection The first indication 
of the latter is almost invanably a rising p¥L of the 
urine 

In infection in other parts of the body the earliest 
warning of a bacterial attack is usually a rising 
temperature It is observed perhaps twenty-four 
hours after the bacterial offensive has begun and 
consequently not until it has gamed ground does 
the surgeon take up his defensive therapy After 
prostatectomy the first indication is a change in the 
reaction of the urine If the nurse removing the 
urine bottle, or better still the intelhgent patient 
every time he passes urine, will test the reaction 
with litmus paper, the counter-attack can often be 
launched so early as to mp it in the bud Speed in 
taking the defensive is as essential in bacterial as in 
other warfare Hours count The old and new 
therapies are used intensively the moment the litmus 
turns blue, not a day or two later when the tempera- 
ture goes up 

When the urethral tube is removed the operation 
area is closed Nevertheless, infection, presumably 
autogenous, may occasionally occur — most commonly 
about the seventh day Since the prostatic bed, 
eten with an aseptic operation, may not be com- 
pletely epithehahzed for ten weeks, this infection 
may occur as late as six weeks after operation 
a per cent) 

A patient with infected urine before operation 
almost imariably reports later with clear uninfected 
urine My old septic prostatectomies too often 
returned with urine more or less permanently 
infected That operation in one or two stages was 
a septic incident m the lives of old men, many with 
damaged cardiovascular or other systems This is 
a matter of great import It may be the explanation 
of the relatively short longevity after many successful 
prostatectomies The rare occurrence of infection 
after ‘ aseptic prostatectomy ’ explains the almost 
complete absence of thrombosis and embolism 

PRE-OPERATIVE PYURIA 

Pre-operative pyuria does not affect the procedure 
The ultimate results are not much worse than in 
the asepuc bladder Strangely enough the ab- 
dominal wall rarely becomes infected Sulphaml- 
amide powder is unnecessary and may be harmful 

Even the patient who has had a suprapubic 
drainage for three years, with all its attendant sepsis, 
has become so immune that his wound will heal after 
this prostatectomy almost by first intention Absolute 
asepsis IS, however, essential in these septic cases 
The fouler the urine the more rigidly aseptic must 
be the techmque Cloudy, purulent, turbid, alkaline 
tirine will frequently become clear and acid witlun 
a few days after prostatectomy 

A double vasectomy is advisable only in the 
presence of pyuria 

ACUTE RETENTION 

In acute retention no catheter is passed if the 
diagnosis is certain Intensive intramuscular chemo- 
therapy and other treatment is immediately instituted 
for as many hours as possible To relieve pain 
durmg these hours, if morphine is insufficient, bladder 
tension is reduced by the insertion of a fine spinal 


needle The full prostatectomy is then carried out 
in the normal way Htcmostasis is more difficult 
and time-consuming than in the quiet case 

THE MALIGNANT PROSTATE 

Mahgnancy has been demonstrated by the 
pathologists in 1 8 per cent of these cases and actual 
malignancy has been missed by them Especially 
in ‘ enclosed ’ cancer the surgeon should pick out 
the chnically malignant piece for microscopy Early 
malignancy has most frequently been found in the 
posterior lobe near the right seminal vesicle My 
practice is to remove the prostate with its capsule 
as nearly as possible vi toto with the vesicles Risks 
are run of damaging the rectum and ureters , actually 
they never have been damaged When total removal 
appears impossible a wide diathermic excision, not 
coagulation, is done with one finger in the rectum 

Castration is carried out at the same operation 
to dimmish the stilbocstrol load 

CONCOMITANT OPERATIONS 

With patients in good condition other operations 
are frequently performed at the same time with 
impunity Vesical stones and growths are removed 
Medium-sized diverticula are excised and very 
large ones have been drained by a deep gutter into 
the prostatic bed, usually necessitating opening the 
peritoneal cavity Herniotomy and haimorrhoid- 
ectomy are common , removal of hydrocele and 
appendix occasional The abdomen is explored at 
the slightest provocauon, and on five occasions in 
the present senes cancers of the pelvic colon have 
been found and the Paul-Mikuhcz operation earned 
out , It IS quite possible that the colon cancer was 
as much responsible for the urinary disturbance as 
the prostate 

The prostate has been removed when it has caused 
retention after an operation for colon cancer, hasmor- 
rhoids, or herma It is far better, however, to do 
multiple procedures at one operation Prostatic 
resection following an operation for anotlier lesion 
is never aseptic because it always follows the passage 
of catheters In no case has a muluple operation 
been fatal 

AFTER-COURSE 

The patient is out of bed every day after the 
operation if only for a few minutes Rapid re- 
habilitation IS enthusiastically encouraged Chemo- 
therapy, which consists of no more than 1 g of 
sulphamethazine or sulphathiazole every six hours, 

15 stopped on the fourth day but is renewed with the 
greatest intensity at the shghtest sign of sepsis 
Occasionally he goes home nine days after the 
operation , the normal time is thirteen days, and 
the average stay m hospital of these 300 cases is 

16 3 days, excluding the fatal cases Five patients 
have reqmred treatment for stricture of the pemle 
urethra due to tube pressure, and three for late 
cystitis Mahgnant cases have returned for castra- 
tion There have been no cases of incontinence 

Retention of urine from spasm of the external 
sphmeter very occasionally occurs in highly nervous 
individuals after the urethral tube has been removed 
This IS dealt with in the usual way by baths, hypo- 
dermic antispasmodics, and so on It is better to 
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run the risks of a leaking bladder than to pass a 
catheter, but it is wiser to pass a catheter at the last 
moment than let the bladder leak suprapubically 
It IS wonderful what a weU-sntched bladder after a 
few days’ aseptic heahng will stand About 4 per 
cent of all cases leak suprapubically, this is in 
debihtated men who have had uremia 

High degrees of ursima are treated by an insuhn- 
adrenahne-glucose drip, alternating with sodium 
sulphate (4 3 per cent) The insuhn drip contains 
20 umts of ordmary insuhn and 10 mm of adrenahne 
to the htre of 5 per cent glucose Solutions much 
stronger in insuhn and adrenahne are used where 
the nurse m charge imderstands hypoglyctemia and 
IS prepared to mject 50 per cent glucose into the 
tube at the entrance to the vein if reqmred Most 
pauents with a blood-urea of over 120 are better 
with a pint or two of plasma Hypoproteintemia 
in the presence of a high blood-urea demands the 
maximum plasma infusion cases with blood-urea 
over 200 are always m this category My results 
would have been better if this most important factor 
had been reahzed earher 

MORTALITY 

The pubhshed results of prostatectomy in the 
past have been deficient in facts In the extensive 
hterature of prostatectomy I can nowhere find a 
senes of cases in which the surgeon records the 
number of consecuuve cases of prostatism exammed, 
the numbers refused operation by him, and opera- 
tions dechned by the patient, the numbers in which 
an attempt was made to prepare the patient for 
operation by medical measures, by the catheter, and 
by the suprapubic tube, and the deaths occurrmg 
durmg that preparauon We are certainly always 
given the mortahty of the operation itself We 
should like to know the numbers condemned to a 
permanent suprapubic hfe We must certainly know 
the average length of hfe for each age after the 
particular form of operation has been carried out 
Only then shall we be able to assess the value of 
prostatectomy The pre-prostatectomy mortahty has 
probably always been greater than the post-operative 
mortahty Consequently prostatectomy mortahty 
by Itself is of httle value 

I have divided aU my ‘ aseptic prostatectomies ’ 
into two series, and this is a report on the second 
series — the last 300 The first senes was too 
comphcated by very many experimental methods of 
hemostasis and asepsis to be of permanent value 
Benign and mahgnant cases are all included 

In this senes 335 cases of defimte prostatic 
obstruction were seen I refused to operate on 6 
because death was too imminent in 5 and i was 
sarcomatous , 29 either refused or postponed 

operation, or went elsewhere , and 300 were 
operated upon Every patient who had any chance 
of survivmg the operation was accepted For the 
purposes of evaluation they were divided into four 
groups — 

Group I were perfect cases There was no 
marked general systemic disease but they were of 
any age up to 86 The residual unne at the opera- 
tion was 6 02 or under Indigo-carmme was passed 
per urethram in under ten minutes and the urine was 
normal, usually acid, and the blood-urea 50 or imder 


Group 2 had mild systemic disease, an indigo- 
carmine output of fifteen minutes or less, a residual 
urine of under 15 oz , and a blood-urea of 80 or 
under The urine was often infected Sometimes 
the pyuria was marked 

Group 3 had marked systemic disease, usually 
cardiovascular The residual urine ranged from 
one to five pmts, and consequently any output of 
intravenous indigo-carmme was usually never seen, 
at all events until the following day The blood- 
urea commonly varied between 80 and 200 Many 
of these patients had previously been offered a 
permanent suprapubic drainage or had been refused 
operauon altogether Many cases came in ambu- 
lances and some were dehydrated by ursmic 
vomiting 

Group 4 — ^All these cases had blood-ureas of 
over 200 and showed evidence of cardio-renal 
failure, with oedema, ursemic anffimia, or voimung 
T his group expresses an attempt to find the hmit 
of ‘ aseptic prostatectomy ’ 

This grouping is obviously arbitrary, indecisive, 
and in some respects unsatisfactory Other surgeons 
would alter the groupings The figures given below 
are given with diffidence My standard for prosta- 
tectomy in my pre-aseptic days would have ruled 
out the whole of Group 4 for any procedure whatever 
and also many of Group 3, and Ae rest of Group 3 
would probably have been doomed to a permanent 
suprapubic drainage All deaths within three 
months of the operation, from whatever cause, are 


included 

Operations 

Deaths 


Numbers 

Percentage 

Group I 189 

4 

2 I 

Group 2 74 

5 

676 

Group 3 31 

5 

16 I 

Group 4 6 

4 

66 6 

Groups I and 2 263 

9 

3 4 

Groups 1, 2, and 3 294 

14 

4 7 

Groups I, 2, 3, and 4 300 

18 

6 0 


It will be understood that the above figures can 
only be compared with the old ‘septic prostatec- 
tomies ’ if the pre-operative mortahty could be 
included The pre-operative mortahty with supra- 
pubic drainage has been estimated at from 15 per 
cent to 25 per cent , with indwelhng catheter 
drainage at about 5 per cent It is obviously 
impossible to arnve at comparable figures My 
mortahty now, however, is probably about one- 
fifth of what It was six years ago * 

Cases of acute retention have been grouped 
according to their estimated condition before the 
obstrucuon became absolute since this incident 
does not appreciably affect the mortahty Nineteen 
cases of ‘ permanent suprapubic drainage ’ were 
prostatectomized , these were grouped accordmg 
to then: condition at the time of the operation, 
usually m Group 2 These obviously must origin- 
ally have been Group 3 cases and the prolonged 
drainage put them mto Group 2 This fact ments 
careful consideration, but it must be remembered 
that these were the survivors of a much larger series 

Since writing this paper the subsequent 126 cases 
have resulted m 4 deaths Two of these 4 had been 
catheterized shortly before admission The inference 
is clear 
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of cases destined to permanent suprapubic drainage 
They had as good an after-history as the ordinary 
cases The urine cleared in a few days, and the 
contracted bladder often recovered its normal 
volume and tone 

DISCUSSION 

Htemostasis and asepsis must obviously run hand 
in hand without the one the other is impossible 
If either of these is wanting any closed prostatectomy 
IS hkely to be more dangerous than the old operation 
Formerly the operation was an incident in treatment , 
now It IS almost everything 

If the above principles are faithfully carried out 
there is distinctly less anxiety for the surgeon than 
after the average abdominal operation in old men 
Further experience and improving anti-infective 
therapy are hkely to make prostatectomy such a 
safe and simple operation as will induce patients to 
come early The perineal route must always be a 
septic one and does not permit an abdominal explora- 
uon, which is often advisable 

The transurethral method must obviously keep 
Its place for special types of prostatism, but it must 
always be septic and incomplete It can never hope 
to cure malignancy , m ‘ enclosed ’ cancer the 
radical operation may often do so It must always 


be a more difficult and highly specialized procedure 
than ‘ aseptic prostatectomy ’ The operauon is 
done through the delicate, often infected, urethra 
with limited vision and limited range of movement 
Thus asepsis, wide removal, and good haimostasis 
are difficult The operation is often of longer dura- 
tion and the shock as great and the blood-loss as 
much or often more The after-treatment is more 
exacting, and complications, immediate and remote, 
are more frequent To Lister, the urethral route 
would be surgically unsound The duration of 
treatment and the average total stay in hospital is 
longer than m ‘ aseptic prostatectomy ’ 

SUMMARY 

1 The principles of an aseptic suprapubic total 
prostatectomy arc described and assessed 

2 It is suggested that post-operative uraemia is 
due to infection and is encouraged by any method of 
slow decompression, open drainage, or instrumenta- 
tion Slow decompression in chronic obstruction 
IS unnecessary 

3 The importance of avoiding a septic procedure 
and of not leaving a permanently infected urinary 
tract m an old man is stressed 

4 ‘ Aseptic prostatectomy ’ should reduce the 
overall mortality by at least 8o per cent 
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IriE surgery of abdominal wounds is perhaps the 
be s'- lCsi of the forward surgeon Here, at least, he 
nas the opportunity of seeing results and keeping 
ms patient for the ten days after operation, on which 
so much depends Here, too, he gets some idea 
of mortality and it is not long before the value 
ot figures and assessment of surgical achievement 
by statistics are set in their right perspective 

A series as small as 210 cases obviously can only 
give impressions which might be very different in 
an analysis of two thousand The following account, 
therefore, is an attempt to set out some of the views 
obtained and to suggest tentative conclusions only 
The factors affecting mortality are so numerous 
that no detailed analysis will be attempted here — 
the terrain, type of missile, type of wound, and 
speed of evacuation amongst them The presence 
or absence of associated wounds and the length of 
operation have hkewise to be considered, but, of 
these, the latter alone comes entirely within the 
surgeon s domain It is unquestionably important, 
but whether it is the duration of anesthesia, length 
ot time the peritoneal cavity is open, or some other 
tactor that counts for most, is hard to say The 
pauent s subsequent progress may well be the 
index, and it is almost a trmsm that difficulties in 
post-operative treatment may well be as great or 
those in the theatre The patient 
nis temperature chart illustrate this point only 


too clearly amongst the survivors the autopsy is 
the only satisfactory criterion in those who perish 
It has been our custom, therefore, to do autopsies, 
where possible, and we have found incontrovertible 
evidence that they are of great instructive value 

TREATMENT BEFORE OPERATION 

The treatment of an abdominal casualty com- 
mences immediately after wounding and resuscita- 
uon by the Regimental Medical Officer is very 
important This usually consists of warmth and 
morphine, but he also carries plasma, and its use 
in selected cases at the RAP or Field Ambulance 
has saved many lives In exceptional cases blood 
has also been used at this level to great advantage 

In this connexion it is stressed that the patients’ 
evacuation should not be delayed for the admimstra- 
tion of plasma, but, as soon as the ‘ drip ’ is runmng 
well and some response has been obtained, evacua- 
tion should be carried out with the transfusion 
running The importance of this has frequently 
been shown by cases arriving at an Advanced 
Surgical Centre after resuscitation and evacuauon 
without an ‘ in ambulance ’ transfusion These 
cases have usually passed again into a state of 
collapse, and the second resuscitation has been far 
more difficult and lengthy than the first A trans- 
fusion during transit will often maintain the initial 
response and we feel, on this account, that a 
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greater use of the ‘ m ambulance ’ Vansfusion is 
desirable 

Morphine has usually been given subcutaneously 
This is unsatisfactory in the severely shocked pauent, 
owing to slow absorption, and the intravenous route 
IS preferable This was well illustrated by a recent 
case arriving at a Surgical Centre in great pain, with 
dilated pupils and a respirauon rate of 30 He 
had been given i gr of morphme m the previous 
i 4 hours in four separate i-gr doses After half 
an hour’s resuscitation his respiration rate was 8, 
his pupils pin-pomt, and he was comatose Un- 
doubtedly the absorption of this morphine had not 
occurred until resuscitaaon had improved his peri- 
pheral circulation Dressing and sphntage of associ- 
ated wounds IS, of course, carried out by tiie R M O , 
and we have seen a case in which 1 g of pentothal 
was given to a man with an eventrauon who was 
in great pain The anesthesia so induced certamly 
relieved his pain, but was fat ftuuv beuehcial during 
the evacuation which followed it We can, m fact, 
see no place for pentothal in the primary treatment 
of the abdominal wound, when an alternative as 
satisfactory as intravenous morphine is to hand 
Speed of evacuation is essential, and as soon as the 
patient will stand the journey he should be sent 
on to the Operating Centre This apphes to all 
cases of defimte or suspected abdominal mjury 
On admission to the Advanced Surgical Centre 
the patient is examined and undressed as far as 
possible Further morphme is rarely needed An 
estimate is made of the resuscitation required, the 
guiding factors being the blood-pressure, pulse-rate, 
and state of the peripheral circulauon In this 
connejuon it is pertinent to observe that no single 
critenon of operabihty is umformly dependable 
Senal blood-pressure and pulse readings will 
usually allow of a fan estimate, but either, by itself, 
may be misleading Anesthesia it has to be remem- 
bered, involves the admimstration of ether, which 
IS a stimulant, and the pohcy of refusing to start 
with a blood-pressure of less than too may not 
always be rehable Conversely, it is unwise to 
attach undue importance to the relatively slow 
pulse of the average thoraco-abdommal wound 
Opemng the pleura and peritoneum can so qiuckly 
and dramaucally alter the whole picture 

Whilst all men with abdominal wounds reqmre 
resuscitation, it may only be in the form of warmth 
and rest for half an hour to one hour The majority, 
however, have lost blood, which reqmres replacing 
in an approximately equal volume to the amount 
lost Three pmts has usually been sufficient in 
this series, with plasma to follow as required 

Plasma loss likewise demands adjustment and 
two hours or more must elapse in the average case 
before the maximum response is obtained In 
others, operation has been undertaken much earher 
on account of continued haemorrhage (especially 
from mesenteric vessels), gross associated muscle 
wounds, or prolapsed and strangulated intestine 
Apart from these cases, early surgery should never 
take precedence over adequate resuscitauon 

DIAGNOSIS 

The fact that exploratory laparotomy in a man 
suffering from multiple wounds carries a mortahty 


of 20 per cent stresses the importance oi amvmg 
at a correct diagnosis whenever possible (Edwards, 
1944) Lesions such as extraperitoneal hsmato- 
mata, chest wounds, fractures of the ihum, spinal 
wounds, extraperitoneal wounds of the urinary tract, 
and blast injuries may present symptoms and signs 
strongly suggestive of intra-abdommal mischief 
yet, hke wounds of the liver and some older wounds 
associated with localized pentomtis, they can be 
treated conservauvely In all, these cases form 
about one-third of the number to whom the label 
‘ abdominal wound ’ has been apphed at some stage 
of their evacuation 

In many cases generahzed rigidity and tender- 
ness of the abdomen, absence of respiratory move- 
ment, and silence on auscultation clearly indicate 
pentomtis In others prolapse of viscera makes the 
diagnosis obvious There remain, however, a 
number of cases reqmring most thorough physical 
and mnch clinical cupctictice. bcfetc 
a correct decision can be reached In these, we 
beheve auscultauon to be of the greatest value 

Auscultation — ^This has been carried out m 
150 patients with defimte abdominal signs, often 
several times and for 2-3 minutes at a time, to ascer- 
tain the presence or absence of peristaltic sounds 
The flmd splash of distended loops of gut, moving 
on respiration, must not be confused with it 

The findings in these cases were — 

Peristalsis Peristalsis 

Present Absent 

Hollow visceral lesion present 5 83 

Hollow visceral lesion absent 62 x 

The figures show the sigmficance of the silent 
abdomen and the value of auscultation in deciding 
on laparotomy In cases of blast injury, extra- 
peritoneal htematomata, spinal w'ounds with para- 
plegia, and htemoperitoneum mistakes can easily 
be made unless auscultauon is pauently carried out 
and, often, repeated (perhaps after a period of resus- 
citauon) The series includes only one case (a 
large retroperitoneal hsmatoma) in which the abdo- 
men was silent although there was no lesion of a 
hollow viscus 

Conversely, there have been 5 cases with audible 
peristalsis and a hollow visceral lesion — 2 wounds 
of the small intesune, 2 colomc wounds, and i intra- 
peritoneal wound of the bladder AU but the last 
of these had minimal peritoneal soihng It would 
appear, then, that peristalsis in only absent when the 
activity of the whole intesune has been inhibited 
by a general peritoneal soihng The following case, 
seen in consultation with Lt -Col A J Latchmore, 
R A M C , illustrates this point well 

A man, wounded by machine-gun, was seen 2} hours 
after injury The entry wound was m the sixth space 
just to the left of the midime and the exit in the tenth 
space in the posterior axillary line on the same side The 
abdomen was tender, but peristalsis was easily heard 
On sitting the patient up to relieve his distress, he 
complamed of severe abdominal pain He was therefore 
laid flat once more and now had a silent abdomen with 
generahzed rigidity and tenderness Operation revealed 
a large perforation of the stomach and it svas deduced 
that the gastric contents were rapidly spread into the 
general peritoneal cavity by the change of position on 
sitting up 
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OPERATIVE TREATMENT 

With the arrival of the patient in the operating 
theatre, the problem of approach is not as a rule 
difficult Orthodox incisions give conspicuously 
good access and are in reality time-saving On 
this account transverse incisions, which can be so 
useful in civil practice, are best avoided and atypical 
methods of approach best discouraged The posi- 
tion of the man at the time of wounding must be 
borne in mind , it is usually erect Deductions 
about the track of the missile depend on this fact, 
and It IS well to remember that the abdominal viscera 
are in very different positions with the patient supine 
on the table 

The position of the foreign body is of compara- 
tively little importance, as its removal is not an 
object of laparotomy and its localization by X rays 
of secondary importance The value of X rays m 
wounds of the abdomen has, in our view, been very 
exaggerated Procedure at laparotomy is not, 
indeed, affected by the position of the foreign body 
on a film , the radiograph involves unnecessary 
disturbance to the patient in its taking and more 
waste of time than is justifiable from the equivocal 
results of its development Antero-posterior and 
lateral films are required in cases of real doubt 
and the latter are notoriously unsatisfactory on 
the portable type of machine suitable for forward 
work 

Anaesthesia — Little space can be devoted to 
considerations of amesthesia here, but certain 
principles of proved worth may be repeated — the 
rehability of intravenous premedication, the inadvis- 
abihty of more than small doses of pentothal, the 
value of endotracheal methods, and the worth of 
gasti I.C aspiration This last measure may be useful 
before induction and the tube can be left in for 
post-operative suction where reqmred Bronchial 
aspiration may likewise be helpful before leaving 
the theatre 

Finally, it may be said that local anaisthesia, 
m our belief, has little place m the surgery of the 
abdominal wound and splanchnic block none at 
all We have no experience of spinal antesthesia, 
but the inevitable fall of blood-pressure accompanying 
It IS obviously not in its favour 

Associated Wounds — It is clear from an 
analysis of results that the fate of the patient 
often turns on the nature of his associated wounds 
These should, if possible, be dealt with before 
laparotomy or alternatively co-incidentally by a 
second surgeon Wounds of the back or buttocks 
especially illustrate this point, as the turning 
reqmred is highly undesirable at the end of an 
abdominal operauon 

The term ‘ Associated Injuries ’ in Table I refers 
to major wounds, classed as priority 2 of them- 
selves (fractures, vascular injuries, large flesh wounds 
demandmg resuscitation on their own account) 
Coincident first priority wounds such as major ampq- 
tauons, penetraung wounds of the pleura, and 
fractures of the femur are included and account ^s 
always for a number of the disappointments of 
abdommal surgery in war Coincident minijr 
wounds present no difficulues and have even be^n 
treated by excision and primary suture over pemf'*! , 
uith excellent results 


THORACO-ABDOMINAL WOUNDS 

The term ‘ thoraco-abdominal ’ has purposely 
been used in preference to ‘ abdomino-thoracic ’, as 
the majority of the cases reviewed had wounds of 
entry in the thorax and no wourid of exit in the 
abdomen The foreign body was lodged m the 
liver m many of these Involvement of a solid 
viscus, such as this, is much less serious than a 
hollow viscus, and the fact that no laparotomy is 
reqmred m many of them is much in the patient’s 
favour 

Apart from the cases quoted, we have notes of 
i6 cases (12 right and 4 left) in which no operation 
was undertaken and the patient rccpvercd These 
wounds all involved the pleural cavity and liver or 
kidney (as judged by a clinical haimopentoncum, 
estimation of tlic wound track, radiograph, aspiration 
of bile, or haimaturia) Witli the 59 cases treated 
opcrauvciy, they comprise a total of 75, wath 27 
deaths (36 per cent) This approximates verj’^ 
closely to the figure for abdominal wounds only 
and contrasts with the conclusions of Estcourt and 
others (1944), who regard thoraco-abdominal injuries 
in such an unfavourable light 

The accessibility of the upper abdomen through 
the diaphragm on the left side and the case of 
splenectomy by this route have already been stressed 
elsewhere If laparotomy is required after explora- 
tion of the chest, a Kocher’s incision (on either side) 
has proved most useful Nephrectomy has been 
carried out through it without difficulty Similarly, 
a ludney has been dehvered through a tear in the 
diaphragm and left, as the laceration of the upper 
pole was not severe enough to require nephrectomy 
The avoidance of a laparotomy or lumbar approach 
to the kidney in this patient probably made his 
convalescence smoother 

Discussion of the thoracic part of tliese combined 
wounds does not come within the scope of this paper, 
but It IS this rather than tlie abdominal w'ound 
which IS most liable to give trouble afterw'ards 
Routine post-operative aspiration and pemcilhn 
replacement is the method of choice, and there is 
no need for an intercostal catheter until or unless 
a frank empyema develops 

WOUNDS OF THE LARGE GUT 

Extenonzauon of wounds of the large bow'el has 
been the accepted practice to date and Ogilvie (1944) 
states that “ simple closure of a wound of the colon, 
however small, is unwarranted , men have survived 
such an operation, but others have died who would 
still be ahve had they fallen into the hands of a 
surgeon with less optimism and more sense Injured 
segments must either be exteriorized or functionally 
excluded by proximal colostomy” Of 73 wounds 
of the large intestine {Table IV) 16 have been treated 
by suture with 5 deaths and 57 by exteriorization 
with 26 deaths - in the two 

groups appears to ' number of 
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There are, of course, exceptions to this statement, 
and complete division of the bowel, estabhshed 
mtrapentoneal infecuon, and damage to the blood- 
supply, necessitating resecaon, may make an extra- 
peritoneal operation the wiser measure 

On the left side, on the other hand, wounds of 
the descending and pelvic colon lend themselves 
well to colostomy, and exteriorizanon has given good 
results Those below this require funcuonal 
excision The change m consistency of the bowel 
contents and their higher infecuvity on this side are 
reasons m its favour It is hkewise true that a left 
ingninal colostomy can functionally exclude a lesion 
below It whereas a cscostomy cannot and provides 
partial diversion only We have rarely found the 
latter of use There is, in fact, no counterpart m 
the surgery of war wounds for the hfe-saving caeco- 
stomy, rehevmg intestinal obstruction from growths 
in the colon 

None of the deaths in this series from ‘ periton- 
itis ’ has followed suture of a wound of the large 
gut, and this, m our view, is not without sigmficance 
The prmciple of exteriorization in lesions of the 
large bowel is based on this danger and is under- 
standable m civil surgery when the patients are as 
a rule elderly and dehydrated with the cachexia 
of an mtestinal neoplasm The fighung soldier, 
on the other hand, is the very opposite and would 
appear to be able to seal off his perforanon once it 
has been sutured The proximity of omentum to 
wrap round the ascending and transverse colon 
IS also a pomt m favour of mtrapentoneal repair 
on the nght side 

Extraperitoneal wounds of the rectum are not 
considered here as they do not, by themselves, 
reqmre laparotomy They have not been included 
m the figures of abdommal wounds Intraperitoneal 
wounds, on the other hand, require suture and per- 
haps inguinal colostomy 

WOUNDS OF THE SAIALL GUT 

These are the commonest of abdominal mjunes 
and the decision between suture and resection is 
not as a rule difiicult The latter naturally carnes 
the higher mortahty Associated mjuries m these 
cases are very important and there is a striking 
difference between the mortahty of all abdominal 
wounds with and without them, reflected m respec- 
tive figures of 42 6 per cent and 25 6 per cent 
Gluteo-abdominal and spino-abdommal lesions are 
also much more serious than simple abdominal 
ones 

Eventration of the small gut has been met with 
on several occasions combined with transection of 
the prolapsed loops in three cases Two of these 
survived The following illustrates the type of 
injury well — 

A man wounded bj shell (HE) was seen at a F D S 
6 hours after injury Some 18 m of ileum was even- 
trated through a wound just above the right mgumal 
ligament and there had obviously been severe bleedmg 
from the bowel and mesentery Laparotomy after 
rapid resuscitation revealed multiple perforations of the 
small bowel with three complete transections Two 
feet of ileum were resected and a wound of the intra- 
peritoneal portion of the rectum sutured (without 
colostomy) The patient made a good recoieiy' 
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Double-layered end-to-end anastomosis was done 
m this case in accordance with our usual practice 
Perforations, on the other hand, seem to do well 
with smgle layered suture only — ^m contrast to the 
large gut, where we invariably employ two layers 

Drainage of the abdomen in these cases has httle 
to recommend it, as blood, rather than intestinal 
contents, is usually found m the peritoneal cavity 

WOUND OF THE GENITO -URINARY 
TRACT 

Wounds of the kidney alone are less frequent 
than those associated with injuries of some other 
viscus Simple lumbar nephrectomy, therefore, 
is not often required, but, when done, is usually 
followed by a smooth convalescence As with the 
spleen, war wounds of the kidnSy present a chmcal 
picture qmte unhke the dramatic picture of the 
ruptured viscus m civilian hfe Blood-clot (and 
not much of it) rather than free blood is the usual 
findmg m the peritoneal or perinephric space and 
the operative procedure entailed is an easy one 
not so with wounds of the hilum, which can provide 
technical difflculties, if only by reason of damage to 
the pedicle , 

Delayed nephrectomy in wounds of the kidney 
has been reqmred more than once, and experience 
has borne out the dictum of Gordon-Taylor that 
persistent hematuria after twenty-four hours is 
hkely to end in nephrectomy One such case 
illustrates this point well — 

A man with a tmy penetratmg shell wound of the 
right lorn was seen at a Casualty Clearing Stauon X2 
hours after injury He had haematuria and no explora- 
non of the wound was deemed advisable On arrival 
at a General Hospital 48 hours after receipt of injury 
the hematuria was still marked but diminishing Cysto- 
scopy showed a copious bloody efflux from the right 
ureteric orifice and conservative treatment and slow 
blood uansfusion were thought advisable For a week 
there was microscopic heematuria only, but a sudden 
severe hsmaturia then occurred, lasung 12 hours 
Another quiescent period followed with microscopic 
hsmaturia only, but three weeks after the initial injury 
severe bleedmg recurred once more and nephrectomy 
had to be carried out The convalescence was uneventful 

The lesion m the kidney was circular and approxi- 
mately 2 cm across, with a Uny metaUic foreign body 
at the base of a pyramid 

Wounds of the bladder and urethra contrast 
strongly with those of the kidney, as they are usually 
comphcated and often the result of buttock wounds 
also involving the anal canal or rectum Combined 
mjuries of the latter type do not, in our experience, 
do well Wounds of the urethra, on the other 
hand, are easy to deal with m forward areas, the 
difficulty arismg when repair is done at a Base 
hospital 

WOUNDS OF THE ABDOMINAL WALL 

It remains to observe of wounds of the abdominal 
wall that “ thmgs are not always what they seem ” 
Tte most supposedly innocuous wounds of the 
abdommal wall may conceal the grossest of peri- 
toneal miscfflef, the most ragged and severe bemg 
unassociated with mtrapentoneal damage On one 
occasion a metal fragment 3 m long, projecting 
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’ in out of the abdominal wall, revealed after 
removal a tiny hole in the peritoneum beneath which 
was a coil of ileum presenting a second-degree burn 
This had obviously been caused by the Up of the hot 
metal fragment , it required no treatment and the 
patient’s post-operauve progress was uneventful 

In conclusion, it may be stated that it has been 
our practice to drain the laparotomy wound where 
there has been gross soiling and to drain the peri- 
toneum only when bile or faices in large quanuty 
has contaminated it 

POST-OPERATIVE TREATMENT 

The post-operative care of a man with a laparo- 
tomy for abdominal injury is governed primarily 
by the fact that he remains where he is for ten days 
or more after operation Experience has shown the 
danger of moving him before the stitches are out, 
and the evoluuon of the present medical lay-out in 
the Field has been largely determined by a decision 
to hold first priority paUents such as these for approxi- 
mately this length of time 

Be It in the Field Dressing Stauon or Casualty 
Clearing Stauon, the patient remains until his 
general condiUon warrants evacuation and the 
abdomen can be fairly said to be qmescent 

Certain general principles are accepted as useful 
in the immediate post-operauve period — venoclysis, 
gastric sucuon, and the admimstration of morphine 
It must be remembered, however, that stereotyped 
methods, such as these, have their fallacies, and it 
IS of the utmost importance to bear them in mind 
The quesuon of posiuon is perhaps the first, and 
the danger of situng pauents up too soon after 
laparotomy should always be remembered Like- 
wise, careful handhng in the theatre after operauon, 
in ’ransit to the ward, and in moving from the 
stretcher to the bed all repay the little trouble they 
involve 

The quantity of intravenous fluid given after 
operauon is of the utmost importance and the 
danger of over-administration is parucularly great 
in winter A standard rate of 5 pints per day 
(2 plasma and 3 glucose-sahne) has been our pracuce, 
and It IS well to be cautious after the total has reached 
15-18 pints Many a pauent, in fact, has been 
over-transfused into his grave by a surgeon in a 
state of ‘ ileus-phobia ’, complacent meanwhile in 
the flmd balance on a chart showing gastric sucuon 
and venoclysis figures Better is it to pay heed to 
the rales at the bases than be bound by figures and 
fluid charts The table showing causes of death 
bears this point out well, pulmonary comphcauons 
accounung for nearly half the total after “ shock ” 
and haemorrhage are excluded The nature of these 
pulmonary comphcauons will be discussed later, 
but oedema figures prominently and venoclysis can 
often be blamed for that 

The value of sulphadiazme (6 g daily) in the 
intravenous drip has already been stressed by 
Ogilvie and others, and results, as yet unpubhshed, 
show It to be superior to pemciUin in combaung 
pentomus In view of the nature of the intesunal 
flora this is not of itself surprising 

Morphine (gr 1 ) four-hourly has always proved 
sausfactory as a sedative for the pauent and his 
ahmentary canal and it can usually be disconunued 


as soon as the bowels act This is rare before the 
fourth day, but it does not mean that an enema 
before this is always contra-indicated It may 
indeed be a helpful measure in, for example, a 
pauent with an injury of the small gut whose large 
bowel was loaded at the time of operauon The 
bowels may not have been opened for twenty-four 
hours or more before receipt of injury An enema 
may likewise be useful as a preliminary measure 
before starung a rectal drip — a form of parenteral 
fluid administrauon the uses of which arc too often 
forgotten The ability of a patient to return the 
fluid instead of being forced to accept it, perhaps 
with a pulmonary system already waterlogged, is 
a point much in its favour 

The diet in the early stages, when conunuous 
gastric sucuon is working, must be fluid, but fluids 
other than water should be given Careful fluid 
charts have repeatedly shown that a pint or more 
of fluid per day is retained even with continuous 
sucuon Nutrient fluids arc therefore of use 
Once the sucuon is discontinued the diet can be 
gradually augmented, and it has been our pracuce 
to give ascorbic acid (200 mg daily) as well , this 
IS conunued up to the ume of evacuauon 

Ideally evacuation should not be allowed unul 
the laparotomy wound has healed, there is no 
evidence of residual infection, and the pauent would 
be getung up if his other wounds permitted it A 
rule of 10 days as a minimum period before evacua- 
uon IS usually sausfactory, but many cases reqmre 
retenuon for longer than this Rodgers has stated 
that infection in the abdominal wound is an indica- 
uon of infecuon in the peritoneal cavity, but this 
is not invariably the case It may be truer to say 
that a soundly healed abdominal wound rarely 
means intraperitoneal trouble, whereas the converse 
IS not so consistently the case 

Late comphcauons such as the incidence of 
obstrucuon, fascal fistula, the difficulues of closure 
of colostomies of various types, and the problems 
or urethral repair m injuries of tlie genito-urinary 
tract do not come within the scope of tins paper 
They are menuoned because they account for a 
small mortahty, which cannot be included in the 
figures quoted They bear, in fact, on the mortahty 
of abdominal wounds, the assessment of which is 
more difficult than is the mortahty of abdormnal 
operauons To prove that it decreases with experi- 
ence and advances in the management of the battle 
casualty is far beyond our present domain 

COMPLICATIONS 

Table VII shows that more than 50 per cent of 
deaths occur from ‘ shock ’ or htemorrhage within 
the first 48 hours, and it is clear that many of these 
are in reahty mortal wounds, only brought to opera- 
tion by the efficiency of Field Transfusion Umts, 
stretcher bearers, and evacuating forward umts 
Mud, mule transport, and mountain terrain clearly 
diminish their number 

After this, the fate of the patient depends partly 
on the nature and multiphcity of his wounds and 
the interval between wounding and operation 
(Table V) Late deaths from systemic comphcauons 
of associated wounds are sigmficant but ummportant 
when contrasted, for example, with those from 
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In this patient the need of blood for blood-loss had 
to be balanced against the possible danger of subse- 
quent anuria, and it is clear that its administration 
achieved nothing but harm The combination of 
circumstances, however, is a rare one and the 
dilemma not likely to recur in a similar series of 
cases 

MORTALITY 

An all-in mortality of 37 per cent m 210 cases is 
closely parallel to other larger series quoted elsewhere 
It includes a number of cases m which ‘ shock ’ was 


Table III — WouNDs OF THE Small Intestine 
(85 cases 3 mortality 36 4 per cent) 

(With or without associated visceral or other injuries) 


Alwe 

Dead 

MonaUty 



per cent 

Suture 41 

16 

285 

Resection 14 

15 

51 7 

Totals 54 

31 

36, 

Table IV — Wounds of 

the Large Intestine 

(73 cases , mortality 42 4 per cent) 

(With or without associated 

Visceral 

or other injuries) 

Alive 

Dead 

Mortality 



per cent 

Suture II 

5 

31 2 

Extenonzation 31 

26 

45 8 

Totals 42 

31 

42 4 


Table V — Average Time from Wounding to 
Operation 

All cases 9 4 hours 

Survivals (130) 7 9 hours 

Deaths (78) 12 o hours 

Table VI — Buttock Wounds 
(Involving viscera) 

Total AUve Dead Mortality 

28 15 15 464 per cent 

Table VII — Time Analysis of Deaths 

Cases 

0-12 hours after operation 27 

12-24 hours after operation 13 

24-48 hours after operation 14 

48 hours and over 24 

Total 78 

Table VIII — Causes of Death 

Cajes 


Shock and hemorrhage (usual cause at less 
than 24 hours) 48 

General pentonitis (including 3 cases without 
visceral repair) 9 

Pulmonary oedema or bronchopneumonia 8 

Pulmonary embolism 3 

Crush syndrome i 

Choliemia i 

Gas gangrene 2 

Septicamia 1 

Hemorrhage from iliac vessels i 

Cerebral abscess i 

Acute pancreatitis i 

Missed perforation i 

Unknown (27 days after liver wound) i 


the cause of death presumed after autopsy and one 
in which hepatic failure played an important part 
This case was seen six hours after injury with a 
nght-sided thoraco-abdormnal lesion, the chest 
wound being ‘ sucking ’ and the pleural cavity 
contaimng at least two pmts of blood Rib resec- 
tion (of fragmented rib only) revealed a large tear 
in the diaphragm with a severely lacerated hver 
below It This was bleedmg freely and a gauze pack 
was inserted m an endeavour to stop it The 
peritoneal cavity contained much blood The 


pack was removed in 24 hours and the patient 
improved slowly for three weeks He died at a 
Casualty Clearing Station just over one month 
from receipt of injury and autopsy failed to reveal 
the cause of death 

Disappointments, however, are commonest in 
the first twenty-four hours after operation, when 
the pauent is described as dying from ‘ shock ’ 
Only an elucidation of this mystery is hkely, in our 
view, to make an appreciable difference to the all-m 
mortality of abdominal surgery in the Field As 
long as the rejection rate is low (we have seen only 
4 cases in which operation was not undertaken, as 
the patient was too ill for anaisthesia) the figures 
will always include a large number of desperate 
cases m which the outlook in the surgeon’s judge- 
ment IS hopeless from the start The policy of 
“ leaving a man in a dark corner in peace ” is not 
in fact one we have had to adopt, as we have never 
been so pressed with first priority work that the 
occasion demanded or justified it It would be 
pleasant, moreover, to hope that it never will 

SUMMARY 

1 ‘ In ambulance ’ transfusions are very useful 
and should be more widely employed 

2 Intravenous morphine is more reliable than 
subcutaneous 

3 Auscultaoon of the abdomen is a very valuable 
diagnostic measure 

4 Radiographs are of little value in the manage- 
ment of the abdominal wound 

5 Thoraco-abdominal wounds are no graver 
than abdominal 

6 Exteriorization of wounds of the large gut 
is the method of choice only in the pelvic colon 
The results of suture are better 

7 Pulmonary cedema is a real danger of excessive 
post-operauve venoclysis Flmd by the rectum is 
often as sausfactory and less dangerous 

8 Paralytic ileus is a rare compheauon of 
^operations on abdominal wounds since the intro- 
duction of continuous gastric suction and chemo- 
therapy 

9 Of 78 deaths in a series of 210 cases 48 occurred 
within 48 hours of operation 

10 An elucidation of the problem of ‘ shock ’ 
IS the most hkely road to improvement in the 
fatahty-rate of abdominal wounds 

We are much indebted to the aniesthetists and 
men of our Field Surgical Umts for their loyalty 
and co-operation and the Commanding Officers and 
staff of the many umts, who have nursed our cases, 
for their collaboration We also wish to thank the 
adrmmstrative officers, who made forward surgery 
possible, and Brigadiers Weddell, Edwards, and 
Stammers, the Consultmg Surgeons, under whom 
we have worked Their excellent advice and 
criucism has been an inspiration at all times 
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THE TREATMENT OF CERVICAL COLLAR-STUD ABSCESSES 

WITH SKIN INVOLVEMENT 

By HAMILTON BAILEY 
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When a tuberculous collar-stud abscess has advanced 
so far that the overlying skin has become imphcated. 
It IS difficult to know how best to deal with the 
situation The majority of my patients with tuber- 
culous glands of the neck are sent to me by Tuber- 
culosis Officers 5 the very fact that such cases 
are referred from a tuberculosis service suggests 
that conservative measures have failed With few 
excepuonsj the history reveals that pauents with 
cervical sfan involvement and discharging sinuses 
have been subjected to conservative operations,* 
to wit aspiration, incision, or incision and scraping 
Accumulated experience causes me to regard scraping 
as a permcious practice, not divorced from the 
danger of disseminating tuberculosis and provoking 
such iron-hke induration (no doubt due to com- 
bined trauma and the introduction of secondary 
infection) as to dismay even a seasoned dissector 
It is my fervent hope that this procedure will be 
abandoned, and a number of Tuberculosis Officers 
with whom I work associate themselves with this 
plea 

Material upon which this Paper is Based — 
Since September, 1939, I have operated upon 686 
patients suffering from tuberculous cervical ademtis , 
( of these, 200 had collar-stud abscesses with skin 
involvement The experience gained fay studying 


The Relation of the Superficial Abscess to 
the Breaking-down Glands — In approximately 
25 per cent of cases the superficial abscess does not 
overlie the breaking-down glands that feed it , 



indeed, the factory and the storehouse may be as 
much as 6 or 8 in apart If success is to attend 
the method of treatment I am advocating, it is 
fundamental to remove not only the storehouse, 
but also the factory and the tunnel which connects 
one with the other 

To postpone seeking the exact locauon of the 
breaking-down glands imtil the patient has been 
anffisthetized is to leave too much to chance A 
proper pre-operative clinical examinauon of the 



Fig 44 — Examples of long-stemmed collar-stud abscesses 


the latter group of cases is the foundation of this 
paper Dunng the war there has been a consider- 
able increase in the number of cases of tuberculous 
glands, and a much higher percentage of the type 
belonging to the category under discussion 

* A number of Tuberculosis Officers read the draft 
of this paper Several of them wish me to emphasize 
that they are not in favour of conservauve operations 
the pauents had received treatment m the form of aspira- 
uon or incision and scraping before being referred to the 
tuberculosis serruce 


whole of the neck usually unmasks cases of long- 
stemmed collar-stud abscess {Ftg 43), which are the 
ones requiring special techmcal consideration {see 
later) I note repeatedly that post-graduates and 
semor students often declare that long-stemmed 
collar-stud abscesses, of which Fig 44 shows typical 
exampleSj are a novelty to them This is after they 
have either overlooked the causative lesion or failed 
to assoaate it with the abscess Wherever a cervical 
abscess is situated, the breakmg-down glands that 
teed It are most often located in the upper jugular 
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chain The incidence of the causative group of 
glands IS shown graphically in Fig 45 



SUBMAXILLARY UPPER MIDDLE SUPRA 

TRIANGLE JUGULAR JUGULAR CLAVICULAR 
CHAIN CHAIN TRIANGLE 



POSTERIOR 

TRIANGLE 


Fig 45 — Showing the incidence of the site of the 
tuberculous glands which caused the abscess 


METHOD OF TREATMENT 

Evolution of the Method — I came upon the 
open wound method of treating collar-stud cervical 
abscesses with skin involvement, or, to be more 
precise, the closed method of treating the open 
wounds that resulted from the complete extirpation 
of diseased tissue, by accident Towards the end 
of 19393 in a case of collar-stud abscess witli particu- 
larly extensive skin involvement, I excised the 
unhealthy, inflamed skin and removed the under- 
lying tuberculous glands, to find that the great 
vessels of the neck and a portion of the sternomastoid 
muscle were laid bare Heretofore, in the endeavour 
to close the wound (Bailey, 1932), I had undercut 
healthy skin, but on this occasion such a procedure 
was impracticable I, therefore, packed the wound, 
using gauze moistened with cod-hver oil, and applied 
a plaster cast in such a way as to immobilize the neck 
A fortnight later, when the plaster and the dressing 
were removed, I was surprised to find that the 
entire cavity, which previously had displayed the 
great vessels, was hned with healthy granulation 
tissue The cavity was re-packed and the neck 
immobihzed once more, with the result that at the 
end of three weeks the crater had filled in {Fig 46) 
Accordingly, in keeping with current surgical practice, 
after proper preparation, I apphed Thiersch skin- 
grafts to the bare area, but they failed to ‘ take ’ Later 
the Resident Surgical Officer repeated the grafting, 
but with no more success , it seemed as though the 
cod-hver oil which impregnated the granulation 
tissue mihtated against adherence of epithelium 
To my surprise, when I inspected the neck a fort- 
mght after the second unsuccessful attempt at skin- 
grafting, the wound had almost healed and, what 
astomshed me more, the scar was becoming narrow 
and hnear 

It was this case which emboldened me to excise 
unhealthy cervical skin dehberately and widely 
The results were so encouraging that I began to 
welcome a type of case which, up to that time, had 
caused me to groan, at least metaphorically It 
was not long before I adopted the following measures 
as a routine for these cases 


STANDARD TECHNIQUE 

1 Excision of all unhealthy skin, including skin 
that at first sight appears healthy, but on close 
examination is found to be undermined and patho- 
logical on Its under surface 

2 Complete dissection of relevant diseased 
lymphatic glands When the sternomastoid inter- 
feres with their clear display, the muscle is divided 
and subsequently reunited 

3 Haimostasis being rendered as perfect as 
possible, the cavity is sprinkled with pourable 
sulphanilamide powder and the whole crater filled 
with vaseline gauze As it enters the wound, powder 
IS poured on to the gauze, which is never allowed 
to touch the skin It is important to employ 
correctly-made vaseline-gauze (Bailey and Pauline, 
1944) If the product is too ‘ sloppy ’, vaseline 
continues to seep beneath the bandage and makes 
a mess which causes nursing disapproval, but, more 
important, the bandage tends to become displaced 
If It IS too dry, the gauze sticks to the granulations, 
and bleeding and pain accompany the removal of the 
pack 

4 The cavity having been packed moderately 
firmly and filled completely, but not overflowing, 
more sulphanilamide powder is sprinkled on to the 



Fig 46 — The original case three weeks after the operation 
Showing the cavity filled with healthy granulation tissue 


surface and a piece of tulle gras laid over the mouth 
of the wound so as to overlap its edges 

5 A viscopaste bandage is apphed in such a way 
as to immobihze the neck It is of great importance 
to ensure that the bandage is apphed in an efficient 
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manner, so that the patient, often a child (Fig 47) 
cannot displace it and expose any part of the wound 
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Fig 47 — Age incidence of the senes of 200 cases 
reviewed in this paper 

Other Details of Technique — Tincture of 
metaphen has been used to prepare the skin The 
hair of the parieto-occipital region havmg been 
shaved as necessary, the field of operation is isolated 
carefully (Fig 48) Because they tend to hmit the 
space available, the chpping of towels to the skin 
edges has been discontinued m all operations of 
dissecuon of cervical glands Throughout the 
series Coates’ black cotton, No 24, has been 



employed for hgature and suture material Vasehne 
gauze was substituted for the cod-hver oil dressing 
after the fourteenth case Early in the series (the 
fifth case) I substituted a viscopaste bandage for the 
plaster cast, and fixed the time of the changing of the 
dressing at the seventh day 

PRINCIPLES OF PARAMOUNT 
IMPORTANCE 

It IS not imusual to hear that a particular opera- 
tive procedure claimed to be regularly and entirely 
satisfactory by the surgeon reportmg it, is, m the 
hands of another, a failure, or at least not the un- 
quahfied success which was imphed in the article 
In such circumstances it often transpires that he 
who crmcizes and doubts, either modified the 


originator’s mstructions or, by insufficient study of 
the arucle, missed some detail which at first sight 
seemed imimportant I therefore hasten to empha- 
size that imless three essential principles are observed, 
I am sure that the results of the method I am endeav- 
ouring to expound will prove unsatisfactory 

1 If diseased glands, or even a portion of a 
diseased gland, which fed the abscess are left behind, 
a chrome sinus will develop In the case of a collar- 
stud abscess it is just as important to remove every 
vestige of relevant diseased tissue as to extirpate the 
entire thyroglossal tract in a case of a thyroglossal 
cyst or a thyroglossal fistula 

2 If, during the intervals of repacking, the 
viscopaste bandage becomes disarranged and the 
wound becomes exposed, secondary infecuon is 
hkely to occur 

3 When the repacking of the wound is not 
undertaken in an operating theatre by a competent 
person who understands that the skin must be 
sterihzed and that the new pack must be introduced 
with the same careful techmque as at the operation, 
secondary infection will occur, consequently the 
result will not only be unsatisfactory, but the patient 
may develop serious symptoms 

In the only two mstances where patients were 
evacuated to convalescent homes in which the 
principle of after-treatment was not understood, 
serious secondary infection ensued , the smooth 
apyrexial, painless post-operauve course which I 
have come to regard as a sine qua non m these cases, 
was transformed into a great worry, and in one 
instance transfer to a fever hospitd because of 
surgical scarlet fever was deemed expedient 

Rather than risk the after-treatment being rele- 
gated to persons tmfaimhar with the method, it is 
far safer and in many instances qmte practicable to 
send the patient home after a week or a formight 
On many occasions I have followed this procedure, 
and the pauent has attended once a week for the 
dressing to be changed in the operating theatre by 
someone who imderstands the simple, but essential, 
techmque of repacking and bandaging Several of 
my Sisters take a pride in this work, and have become 
so skilful that it may well be that my excellent results 
are due to the part they have played It is also 
desirable to record that not m one instance has it 
been necessary to admimster any form of antesthetic 
or premedication for removal of the dressing and 
repacking the wound 

VARIATIONS OF OPERATIVE TECHNIQUE 

TO SUIT SPECIAL CIRCUMSTANCES 

In order to gam access to the diseased lymphatic 
glands, the standard operauve procedure is to find 
the opemng in the deep fascia (Fig 49) through 
which the pus escaped The abscess cavity is hned 
by Volkmann’s membrane, which usually prevents 
the small hole from bemg seen , consequently the 
wall must be probed, but probed lightly, otherwise 
a ‘ false passage ’ may result The opemng havmg 
been found and enlarged appropnately, the next 
step IS to ascertam by sight or touch the extent of 
the diseased glands that reqmre exurpation Often 
the gap left by the excision of the skm affords 
excellent exposure and, with smtable retraction, 
allows the necessary dissection to be undertaken 
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When tins is not the case, there should be no hesita- 
tion in making a suitable skin incision radiating from 
the original crater In making the appropriate 



/ 


/ 
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Fig 49 — Seeking the opening in the deep fnscia 


extension, which I depict m the notes of the opcra- 


non thus 



the surgeon must take 


Langer’s (i86i) lines into consideration {Fig 50) 
As I have stated earlier in this article, if the 
nernomastoid muscle is in the way I always divide 
It When the glands have been removed, the 


skin over the collar-stud abscess, together with the 
walls of the abscess cavity, is excised When this 
has been carried out and the opening in the deep 
fascia has been enlarged, usually it is found that the 
cavity caused by the exurpauon of the glands 
communicates without hindrance with the cavity 
created by the abscess, and that all the relevant 
diseased glands have been removed Occasionally, 
at this juncture, there is revealed a diseased gland 
or glands which were inaccessible through the 
incision, but which can be displayed and removed 
through the excised area The operation is concluded 
by closing the skin vtctston with sutures, and packing 
the entire cavity by way of the area left by the skin 
excision (Fig 53, V, W) 

Dumb-bell Collar-stud Abscess — In 7 
examples of this parucularly perplexing problem I 
have excised the unhealthy skin ov’er each abscess to 
discover that there is but one group of tuberculous 
glands feeding both abscesses (sec Fig 43), and 
that this IS situated beneath the isthmus bemeen the 
craters Usually under the isthmus of healthy 
skin lies the sternomastoid By making an incision 
across tlie isthmus (and, if it inten'cnes, through the 
sternomastoid) perfect access to the diseased glands 
has been obtained As can be seen in Fig 53, X, 
the isthmus is repaired by sutures Both caviues, 
and the tunnel which connects them, are filled 
with packing These examples of double skin 
loss have healed in a remarkably satisfactory 
manner 





Fig 50 — Langcr s lines cervical region 


incision in the skin is closed with sutures as far as 
the mouth of the crater and the wound is packed 
in the usual manner Examples of the procedure 
are depicted m Fig 53, s, T, U 

When the Stem of the Collar-stud is Long — 
In about 10 per cent of cases the superficial abscess 
IS situated at a considerable distance from the 
tuberculous glands which feed it The most common 
variety of long-stemmed coUar-stud abscess is the 
result of pus tracking from breaking-down glands of 
the upper jugular chain and pointing m the lower 
third of the neck {See Fig 44 ) The second most 
common variety is when the pus from a similarly 
placed mass of glands tracks behmd the sterno- 
mastoid muscle to point in the posterior triangle 
In cases of long-stemmed collar-stud abscess I 
proceed to dissect out the diseased glands through a 
smtable transverse or obhque incision made directly 
over them After this dissection has been com- 
pleted, but before the incision is closed, the involved 


THE HEALING OF OPEN WOUNDS OF 
THE NECK, WITH SPECIAL REFERENCE 
TO LANGER’S LINES 

Especially when studying my early cases, 1 e , 
before repetition made several phenomena common- 
place, I marvelled at the rapidity and regularity with 
which large craters in the neck filled m Fig 51 
shows a weekly photographic record of an average 
case Again, I found, and stiU find, it difficult to 
understand how granulating areas, with a skin 
deficiency of as much as 5 in x 3I in and averaging 
in the series 3 8 sq in , become epithehahzed without 
skin-grafting Other unexpected pleasures were to 
observe that more often than not the resultmg scars 
are not unsightly and are often hnear (Bailey, 1942) 
So utterly different were these findings from 
anythmg I had seen and learned m my long associa- 
uon with cervical surgery that I expected, and 
received, overwhelming scepticism on my testimony 
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It was on account of this disbehef that I determined 
to obtain photographic proof {Fig 53) Other 
arrangements being impossible, the problem of 
obtaimng necessary data concermng the crater was 
solved by takmg the photographs, at the time of the 
first dressing, myself To accomphsh this was 


mterest in this hypothesis I submitted a number 
of the photographs to Mr Cox, who affirmed that 
the scars followed Langer’s hnes, upon which he 
(Mr Cox) had been working Mr Cox was par- 
ticularly impressed with the case of F W {Fig 52) 
where the scar m the upper part shows the change of 



merely a matter of personal effort, but to secure the 
photographs of the end-results was not so stereotyped, 
and difficulties were multiphed by many of the 
patients being evacuated, and not a few entering the 
Services It is most disappoinung to me that some 
of the best photographs of open wounds cannot be 
utihzed because the end-results, which are known 
to be good, are not photographically available 


direction and runs horizontally I consulted 
Langer’s article, written in 1861, to find beautifully 
executed woodcuts which would do credit to a well- 
produced modern pubhcation, and there to learn 
that there is nothing new under the sun — that 
Dupu5m-en and Malgaigne had demonstrated that 
when the skin is punctured with a round instrument 
It leaves a sht, and not a round hole After all, what 



ABC 


Fig 


52 — The case of F \V A, The patient had been treated b> repeated 
8, After dissection of the diseased tissues a skin deficiency of 4 in X 


aspiration, and a very large area of skin was involved 
3 in resulted C, The scar five months later 


However, I feel that there is here reproduced suffi- 
cient photographic proof to convince anyone that 
these large cervical craters heal most satisfactonly, 
which IS what I set out to do 

Early on, when reflecting how a round hole 
could give rise to a hnear scar, I turned to Kocher’s 
Operative Surgery (1911), and refreshed my mind on 
his pictures of Langer’s hnes I noted that many 
of the cervical scars were m keeping with these 
hnes It was the paper by Cox (1941) in the British 
Journal of Surgera which anoke in me a real 


is my contribution 5 — merely magmfied confirma- 
uon of cutaneous experiments carried out by these 
bygone master surgeons 

END-RESULTS 

While numbers of the patients have been under 
my observauon mtermittently imtil they were 
rehabihtated, it was thought desirable to have a 
fresh review of the end-results conducted by some- 
one else Mr John East imdenook this task, and 
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I am greatly indebted to him for the time and 
trouble he has expended in this direction All 
who have tried it will confirm that to get together 
any large series of cases for the purpose of a follow-up 
presents difficulties , a proportion of patients are 
only too wilhng to co-operate, but there are others 
who will not put themselves to any inconvenience 
When It IS taken into consideration that this follow-up 
was undertaken during the Vi bombardment of 
“ Southern England ”, it will be reahzed that it 
reqmred more than ordinary perseverance on the 
part of the reviewer to make individual arrangements 
for each patient to come up to be seen Mr East 
personally examined III cases for the purpose of 
this fresh review I was able myself to interview 
7 patients who, for one reason or another, could 
not get to Mr East’s chmc, so out of 200 cases, 
1 18* were re-examined for this check-up 

The average period between the time of the 
operation and the time of this review was 98 weeks 

Improvement in general liealth 1 1 1 cases 

Recurrence of tuberculous glands (all 

remedied) 3 cases 

Absence from school (average period) 31 weeks 
Absence from work (average period) 16 weeks 

Scars — The average length was 2’ in Most 
of the scars were hnear or fusiform in shape All 


* This does not mean that the remaining 82 patients 
were not followed up , on the contrary, most of them 
were examined repeatedly, but they were not available 
for this particular check-up 


the patients were examined in a brilliantly illuminated 
room and the scars (in 9 cases both sides of the neck 
vere operated upon) were categorized as follows — 
a Keloid, 34 cases 

h Noticeable, 1 e , could be seen at a distance 
of over 5 ft , 41 cases 

c Somewhat noticeable, 1 e , could be seen only 
at a distance of 5 ft or under, 36 cases 

d Unnoticeable, 1 e , could not be seen at a 
distance of 5 ft , 34 cases 

It should be noted that all the so-called keloids 
were seen in patients who had been operated upon 
comparatively recently In many of them the 
hypertrophy will no doubt disappear spontaneously 
In one case the ugly scar was excised and the edges 
of the skin approximated with sutures The 
result IS sausfactory 

In this research I owe much to the inspiraoon 
and help of others, but limitations of space have 
prevented me from making detailed acknowledge- 
ment 
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THE PATHOLOGY OF COLLOID AND NODULAR CHANGE 
IN THE THYROID GLAND AND ITS APPLICATION 
TO THE SURGERY OF NODULAR GOITRESf 

By LAURENCE MARTIN 

FROM THE DEPARTMENT OF PATHOLOGY, CAMBRIDGE UNIVERSITY 


INTRODUCTION 

Toxic nodular goitre (secondary thyrotoxicosis) is a 
disease of the elderly, and, unhke Graves’ disease 
(primary thyrotoxicosis), its histological features are 
not clear cut or constant The characterisuc 
histological feature of primary thyrotoxicosis is an 
epithehal hyperplasia fairly umform throughout the 
gland, whereas m toxic nodular goitre the hyper- 
plastic epithehum is hmited to localized areas and its 
sigmficance as a consistent indicaaon of thyrotoxi- 
cosis IS doubtful (Martin, 1940) Further, m primary 
thyrotoxicosis, the chmeal severity bears a definite 
relation to the histological changes, and the patho- 
logist can. report with some accuracy on the severity 
of the condition , such is not the case with toxic 
nodular goitre (Plummer, 1913 , Wilson, 1914 , 
Edelman and Aschner, 1928) The difficulty is 
mainly due to the diverse histological appearances 
found in nodular goitres and the lack of any which 


t This work was partly earned out during the tenure 
(interrupted by the war) of a Leverhulme Research 
Scholarship of the Royal College of Physicians 


are constantly associated with all degrees of chmeal 
thyrotoxicosis Authorities such as Wegehn, Merke, 
and Jossehn de Jong (quoted by Hellwig, 1939) go 
so far as to deny that histological exarmnation can 
disunguish a toxic from a non-toxic nodular goitre , 
hence it is not surpnsing that chmcian and histologist 
should often differ over cases of toxic nodular goitre 

In order to ascertain if the histological changes 
in nodular goitres, whether chmcally toxic or not, 
are essentially due to nodule formation, with its 
consequent disorganization of the glands, a series 
of thyroids from non-thyrotoxic individuals of the 
same age-period as that in which toxic nodular 
goitres occur has been exammed In this material 
It is possible to compare the histological changes 
associated with age and" non-thyrotoxic nodules 
with the changes in toxic and non-toxic nodular 
goitres 

The results of this study, combined with a con- 
sideration of the basic pathology of colloid and 
nodular change in the thyroid, provide points of 
practical importance in the surgery of nodular 
goitres 


63 


NODULAR GOITRES 

parts of America, where colloid changes m the 
thyroid are almost umversal In the present series 
from East Angha, where endemic goitre is not 
imduly prevalent, 59 per cent of thyroids from the 
over 45 age-group showed diffuse colloid and 
nodular changes 


COLLOID AND 
material 



Fig 54 — Photographs of cross-sections of thyroid lobes showing 
degenerate nodules which were not detected by external inspection and 
palpation {Natural size) 


One hundred thyroids were examined from post- 
mortem subjects over 45 years of age m whom, so 
far as was known, there had been no chmcal evidence 
of thyrotoxicosis No thyroid was included from a 
subject in whom death was due to heart failure 
which might have been of thyrotoxic origin The 
principal causes of death included cancer, 
vascular accidents, multiple injuries, infective 
states, and post-operative death 

The thyroids were removed, weighed, fixed, 
and then shced for naked-eye inspection of 
the cut surfaces and selection of histological 
material Nodules of J-in diameter or more, 
readily visible to the naked eye, were considered 
as sigmficant In many cases the presence of 
nodules was not revealed by external examin- 
ation, but only when the gland was cut into shces 
Particular attention was paid to this point 

RESULTS 

By the naked-eye and histological examin- 
ation It was possible to classify the hundred 
thyroids examined as follows — 

Type Number Average Weight 


Average normal 26 25 7 g 

Atrophic 15 16 3 6 

Colloid 

a Diffuse colloid 30 28 8 g 

b Nodular colloid 29 44 4 S 


Atrophic Thyroids — Fifteen small and 
shrunken thyroids were found This is not more 
than might be expected in a series from elderly 
subjects, some of whom were enfeebled by chrome 
diseases 

Colloid Thyroids — There were 59 colloid 
thyroids which were subdivided into (a) Those 
in which there was diffuse colloid change only , and 
(fc) Those in which nodules were also present 

a Diffuse Colloid Thyroids — There were 30 
diffuse colloid thyroids with an average weight of 
28 8 g They were not enlarged or asymmetrical, 
and although colloid change was suspected from the 
appearance of the cut surfaces it remained to be 
proved by histological examination 

b Nodular Colloid Thyroids — There were 29 
colloid thyroids in which nodular change had 
occurred Their average weight was 44 4 g 

It IS noteworthy that in only 7 of these were the 
nodules detected by external examination , in the 
remaimng 22 the nodules were only found on exam- 
imng shces of the gland, although some of the 
nodules were ^ in in diameter and most of them 
had degenerated {Fig 54) 

It IS with these 59 colloid thyroids, with and 
without nodular change, that this study is con- 
cerned 

It will be convenient to compare the results of 
this investigation with similar studies before dis- 
cussing the pathological aspects of colloid and 
nodular change in the thyroid Jaffe (1930), Rice 
(1932), Nolan (1938), and Schlesinger et al (1938) 
all found that colloid and nodular changes in the 
thyroid became more frequent with advancing age 
The actual incidence of these changes varied accord- 
ing to race and locahty of the surveys, being highest 
in areas of endemic goitre, such as Switzerland and 


PATHOLOGY 

Colloid Change in the Thyroid — This can 
be ascribed in general to either (a) past iodine 
deficiency, or {b) simple increase in colloid storage 
The ultimate histological pictures from either cause 
are similar 

a Iodine Deficiency — Marine (1923) first des- 
cribed a physiological cycle in the normal thyroid 
whereby recurrent phases of acDvity, associated 
with epithelial hyperplasia, alternated with a resting 
or colloid state If absolute or relative iodine 
deficiency occurred, however, an imtial epithehal 
hyperplasia was followed by permanent and excessive 
colloid storage termed ‘ hyperinvoluuon ’ This 
caused the thyroid to enlarge permanently and 
become a simple colloid goitre 

b Increased Colloid Storage — This process is 
probably not associated with iodine deficiency but 
with a decreased demand for thyroxine, hence the 
condition is not uncommon among elderly persons 
whose bodily and endocrine functions are wamng 
Thyroids in which there is increased colloid storage 
are seldom enlarged or asymmetrical and do not 
deserve the tide of ‘ goitres ’ There is only a 
difference of degree between the histological appear- 
ance of a true colloid goitre and a thyroid with 
increased colloid storage both have large irregular 
acim, hned by low flattened epithehum and filled 
with deep-staimng colloid, and there is htde inter- 
vemng stroma Thus it is not always possible to 
be certain whether a colloid thyroid is the result 
of past iodine deficiency or of simple increase m 
colloid storage — although the larger and heavier 
the gland, the more hkely is iodine deficiency to have 
been the cause The 30 diffuse colloid thyroids in 
the present study were not enlarged or asymmetrical 
and their average weight of 28 8 g was within normal 
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limits This suggested that the colloid changes 
were simply due to increased storage Of the 29 
nodular colloid thyroids, 7 exceeded 60 g m weight 
and were almost certainly the result of past iodine 
deficiency, while the remaimng 22 which were not 
enlarged or asymmetrical, despite the presence of 
nodules, were more probably caused by increased 
colloid storage 

Nodule Formation — The formation and subse- 
quent degeneration of nodules as an ageing process 
seems to be an inherent and probably universal 
property of colloid thyroids It had already occurred 
in 29 out of 59 colloid thyroids in the present senes 
The exact mode of nodule formation is still uncertain 
and this study affords no evidence on the matter 
The work of Marine (1923) has suggested that nodules 
result from local aberrations m the physiological 
cycle of hyperplasia and involution, and this is now 
generally accepted (DunhiU, 1930 , W Boyd, 1932 , 
A M Boyd, 1938) Nevertheless, whatever views 
are held regarding the nature of nodules, it is evident 
that there is an inherent tendency for their production 
throughout the entire substance of a colloid thyroid 
They cannot be incriminated as the cause of second- 
ary thyrotoxicosis because they also occur m simple 
non-toxic goitres, and, as this study has shown, in 
the symptomless thyroids of elderly persons 

Nodular Degeneration — The nodules formed 
in a colloid thyroid frequently undergo degenerative 
changes, the various forms and stages of which can 
be followed histologically and were observed in the 
present study 

The large colloid-distended acim of the nodules 
may rupture and coalesce, thus forming even larger 
colloid lakes Htemorrhage often occurs into the 
lakes from vessels miming in the ruptured acinar 
walls and this still further distends and disorgamzes 
affected areas Compression and atrophy of sur- 
rounding thyroid substance at first gives rise to a 
pseudocapsule, but this in time becomes fibrotic , 
while hquefaction, clotting, orgamzation, or patchy 
calcification may ensue m the mixture of blood, 
epithehal debris, and colloid contained within the 
nodule 

It IS clear that with such processes at work many 
stages and forms of degeneration may be seen m the 
same or different nodular colloid thyroids, hence 
the histological appearances are inevitably variable 
and complex No useful purpose would be served 
by giving in detail such protean histological changes 
as similarly occurred in the nodular colloid thyroids 
of this series It is, however, significant that they 
did not differ materially from those seen in non- 
toxic nodular goitres or in toxic nodular goitres 
associated with mild or moderate chmcal thyro- 
toxicosis 

It must be emphasized, however, that none of 
the nodular thyroids of this series bore a histological 
resemblance to a toxic nodular goitre associated with 
severe chmcal disease Such severe toxic goitres 
can be recogmzed histologically by their notable 
epithehal hyperplasia and, in general, be successfully 
correlated with the chmcal state It is the toxic 
nodular goitres associated with mild or moderate 
thyrotoxicosis which frequently cannot be dis- 
tingmshed histologically from non-toxic nodular 
goitres, and it is ■with the appearances of this type 


that those of the nodular glands in this series co- 
incided 

Discussion of Histological Appearances — 
The histological similarity existing between nodular 
thyroids from elderly subjects, non-toxic nodular 
goitres, and toxic nodular goitres associated with 
mild or moderate clinical thyrotoxicosis can be 
explained on two mam grounds first, by the 
presence of nodules and degenerative changes , and 
secondly, by the significance of areas of hyperplastic 
thyroid epithelium in the gland substance 

1 Effect of Nodules aiid Degenerative Changes — 
These changes are common to the three types of 
thyroid under consideration, and, having once 
occurred, they dominate the histological picture and 
may mask or perhaps prevent the occurrence of 
other changes peculiar to thyrotoxicosis 

The fundamental stimulus of thyrotoxicosis 
probably lies outside the thyroid, but it is the abihty 
of the thyroid to react to this stimulus which deter- 
mines the histological appearances as well as the 
patient’s symptoms 

Thus in primary thyrotoxicosis the previously nor- 
mal thyroid reacts by a diffuse epithehal hyperplasia, 
but m toxic nodular goitre the thyroid is already the 
seat of so much colloid, nodular, and degenerative 
change that the added thyrotoxic process may fail 
to provoke recogmzable alterations The strength 
of the thyrotoxic stimulus may well be sigmficant 
If It be sufficiently powerful then, as stated above, it 
will produce recogmzable histological appearances 
in the nodular thyroid, but if it be of lesser degree 
It may be insufficient to cause either marked chmcal 
effects or additional histological changes 

2 Significance of Hyperplastic Thyroid Epithelium 
— ^Localized areas of epithehal hyperplasia are 
common to all three types of thyroid imder discussion 
and therefore cannot be accepted as rehable evidence 
of thyrotoxicosis Epithehal hyperplasia can occur 
in the thyroid from a multitude of causes, of which 
thyrotoxicosis is but one and nodule formation 
another The areas of hyperplastic epithelium m 
the substance of a non-toxic nodular thyroid probably 
represent the efforts of a gland, partially disorgamzed 
by nodules, to maintain adequate function, they 
are thus analogous to the compensatory hyperplasia 
which ensues in a thyroid residue after partial 
thyroidectomy In a toxic nodular goitre the same 
compensatory hyperplasia occurs, but in addition 
there may be superadded some which is due to 
thyrotoxicosis As already stated severe thyro- 
toxicosis produces a degree of hyperplasia which is 
greater than could be accounted for by simple 
compensation for nodules, but mild or moderate 
thyrotoxicosis may cause htlle or none in addition 

It seems, therefore, that the basic histological 
changes in the three types of thyroid are due to 
nodule formation and degeneration A histologist 
cannot be expected to identify each of the three 
types, although he can recogmze changes in nodular 
thyroids which are associated with severe chmcal 
thyrotoxicosis 

SUMMARY 

The outcome of this study and discussion of the 
pathology of colloid and nodular change in the 
thyroid may be summed up as follows — 
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Colloid change is common m the thyroids of 
persons over the age of 45 years, with nodule forma- 
non and degeneration as inherent and almost 
universal accompaniments of increasing age 

Nodules often occur withm the gland substance 
and cannot always be detected by external examina- 
tion alone 

The histological appearances of nodular colloid 
thyroids from elderly non-thyrotoxic mdividuals 
are indistinguishable from those of non-toxic 
nodular goitres and the milder toxic nodular goitres 
Locahzed areas of hyperplastic epithehum in a 
nodular thyroid or a nodular goitre cannot be 
accepted as rehable evidence of secondary thyro- 
toxicosis 

APPLICATION TO THE SURGERY 
OF NODULAR GOITRE 

The above results have a direct bearing upon the 
surgical treatment of nodular goitre and of toxic 
nodular goitre in particular, for this disease is 
characterized by the serious comphcations of cardiac 
failure and auricular fibrillation which experience 
has shown can only be prevented or cured by ade- 
quate thyroidectomy 

The unfortunately inaccurate and persistent 
description of thyroid nodules as ‘ toxic adenomata ’ 
has for too long focused attention upon the nodules 
and encouraged operations such as ‘ dissection- 
enucleation ’ and hemithyroidectomy for nodular 
goitres 

These operauons are illogical and even dangerous 
for two mam reasons first, the whole thyroid gland 
IS affected in secondary thyrotoxicosis and not the 
nodules alone, hence their local removal carmot be 
adequate treatment, second, the local removal of 
nodules, though it may reheve pressure symptoms, 
cannot prevent other nodules from formmg in the 
thyroid residue Patients who have imdergone one 
or more such piecemeal operations without protec- 
tion from recurrent thyrotoxicosis, further nodule 
formation, or subsequent thyrotoxic heart failure, 
are still regrettably common Even if a nodular 
goitre IS thought to be non-toxic at the time of 
operation its habihty to future thyrotoxic change 
cannot be excluded and certainly cannot be prevented 
by partial removal 

The observauon in this study that only a small 
mmority of nodules presented at the gland surface 
IS an additional reason against minor thyroid surgery 
The presence of even one external nodule should 
indicate to the surgeon that others which he cannot 
detect are probably present, hence he should not be 
tempted to remove locally the one which he can see 

It must be admitted that true bemgn ‘ fcetal ’ 
adenomata do occur in the thyroid and that they are 
usually sohtary (Boyd, 1928), although not invanably 
so (Maclay, 1943), On chmcal grounds their nature 
can only be suspected (Means, 1937) , the proof 


depends upon histological confirmation and, because 
no surgeon can be certain that a nodule is in fact 
sohtary, their occasional occurrence should not 
justify local removal 

There are thus very cogent reasons for advising 
as total a thyroidectomy as possible in all cases of 
nodular goitre which come to operation, whether 
for chmcal thyrotoxicosis, rehef of pressure sym- 
ptoms, or for cosmetic reasons The nsk of hypo- 
thyroidism IS not large m later hfe, and even should 
It occur, substitution therapy with thyroid extract 
IS preferable to thyrotoxic heart failure or further 
operations 

This plea for massive thyroidectomy in cases of 
nodular goitre is naturally subject to operative 
safeguards for preservation of the recurrent laryngeal 
nerves and adequate parathyroid tissues Clearly 
no thyroidectomy can be absolutely total without 
needlessly imperilhng these important structures 

It may not be out of place to consider briefly the 
pohcy to be adopted towards nodular goitres in 
middle-age or elderly patients who have neither 
pressure symptoms nor thyrotoxicosis Although 
such comphcations are always hable to occur, it 
would clearly be wrong to advise removal of every 
nodular goitre as an insurance against future trouble 
Much depend upon individual factors m each 
case, but in general it is reasonable to keep such 
patients imder observation and only to advise 
thyroidectomy at the first indication of thyrotoxic 
or pressure symptoms 

Fmally, the lack of rehable histological evidence 
of thyrotoxicosis in the less severe types of toxic 
nodular goitre means that the diagnosis must often 
rest enurely on chmcal findings, and that confirma- 
tion, if needed, should be sought in the patient’s 
improvement after adequate thyroidectomy 

As always in medicme or surgery, soimd patho- 
logical pnnciples are the basis of good treatment, 
and they should apply with perhaps special emphasis 
to the surgery of nodular goitres 
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THE LATE TREATMENT OF DORSAL INJURIES OF THE HAND 
ASSOCIATED WITH LOSS OF SKIN 

' By I B CUTHBERT 

PLASTIC SURGEON TO AN E M S PLASTIC SURGERY UNIT 


Dorsal injuries of the hand are seen with consider- 
able frequency in war-time and can produce very 
severe disablement The injuries are often com- 
plex, and the causation of the various deformities 
and limitations of movement in the healed condition 



Fig 55 — Case i Healed burn of dorsum of hand 
showing scarring and limitation of flesion 

is not always obvious on cursory examination If 
the fullest possible return of function is hoped 
for, It IS desirable, at any rate in the more compli- 
cated cases, to plan in detail the various stages of 
the reconstruction before operative treatment is 
commenced 



Fig 57 — Case 2 Healed burn of dorsum of hand, 
sho\ving scarrmg and limitation of flexion 


The following cases are presented as illustrative 
of some of the types of planned reconstruction which 
may be adopted m the late treatment of dorsal 
mjuries of the hand associated with loss of skan 


I SKIN LOSS ON DORSUM OF HAND 

The deformities produced by loss of skin alone 
from the dorsum of the hand are seen m avulsion 
injuries, but more commonly in bums If such 



Fig 56 — Same case Result after scar excision mobilization 
of joints, and stin-graftmg One-stage operation 

injuries are allowed to heal by natural edge epithehal- 
ization and scar contracture, the basic deformity 
IS narrowing of the transverse arch of the hand with 
adduction of the metacarpals, in parucular that of 



the thumb The adduction of the thumb is accom- 
panied by a lateral rotauon of the thumb about its 
long axis, the rotation taking place principally at 
the carpometacarpal joint 
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hand The skin-flap is separated from its abdo- 
minal attachment m three weeks 

A similar operauon may be performed where the 
extensor tendon is in continmty but is adherent to 


extensor tendons or tendon grafts In Case 3 
the fingers were virtually useless , at operation the 
extensor tendons were found to be m continuity 
but completely fixed in heavy scarring {Ftg 59) 



Fig 61 — Case 4 Alortar wound of hand with united fracture of middle metacarpal and destructioh of extensor 
tendon to middle finger Complete mabihtj to extend middle finger 


deep scarring The tendon is divided above the 
level of the wrist, pulled distally, and threaded 
through the fat of an abdominal skin-flap and 
resutured at the point of division The tendon 
thus passes through a layer of hving fat and is 
completely prevented from the formauon of adhe- 
sions The value of the direct abdominal skin-flap 
in the late repair of complex hand injuries is 


Appheauon of the skin-flap and “ tendon tunnel ” 
operation produced a useful range of active move- 
ment at the metacarpophalangeal joints {Ftg 66 ) 
In Case 4 nearly 3 in of the long extensor tendon 
of the middle finger were missing {Ftg 61) The 
combined operation of skin-flap and tendon graft 
restored a good range of active movement to the 
finger {F<g 62) 



Fig 62 — Same case Result after dorsal scar excision, abdominal skm flap, and extensor tendon graft to middle 
finger inserted by tunnel operation ' A useful range of active extension has resulted 


considerable With its use not only can skin losses 
be replaced, but operations upon bones, joints, and 
tendons can be performed under a covering of 
stable weU-vascularized skin, without the mis- 
givmgs associated with operations performed through 
an area of thm poorly vascularized scarring The 
combmed skin-flap and “ tendon tunnel ” operation 
was designed to secure freedom from adhesions for 


b Destruction of the Extensor Expansion 
Dorsal to the Proximal Interphalangeal Joint 
— This lesion is commonly seen as an end-result of 
neglected burns of the dorsum of the hand, where 
sloughing of the tendon has followed prolonged 
exposure after destruction of the covering skm In 
the less severe cases the skin and extensor expansion 
alone have been destroyed, and the end-result is a 
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finger clothed on the dorsum by thm unstable the joint is often required Case 5 is a typical 

scarnng, and flexed to a right angle at the proximal example of the lesion and of the satisfactory result 

mterphalangeal joint Passive extension may be of the combined operation of direct skin-flap and 

foil or may be hmited by periarticular contractures extensor tendon graft An almost full range of 



Fig 63 — Case s Dorsal bum of hand, chronic ulceration 
with sloughing of extensor tendon on index finger Healed 
after application of direct skm-flap to dorsum of finger No 
active extension at proximal mterphalangeal joint 

In the more severe cases, the articular surfaces of 
the proximal mterphalangeal jomt have been des- 
troyed as a result of infective arthritis, and there 
may be ankylosis with fixation in flexion, or there 
may be a few degrees of painfol movement 

For the severe cases, reconstrucuon comprises 
excision of the dorsal scarring and provision of a 
stable skm covering, together with either arthrodesis 




Fig 64 — Same ease, showing range of active movements 
at proximal mterphalangeal joint after extensor tendon graft 
to index finger inserted by “ tunnel operation ’ 

acave extension of the proximal mterphalangeal 
joint has been estabhshed (Ftgs 63, 64 ) 

3 COMPLEX INJURIES OF THE DORSAL 
STRUCTURES OF THE HAND 
These difficult cases comprise lesions of the 
dorsum of the hand or digits, m which there is 
destruction of skm and extensor tendons comphcated 



Fig 6s — Case 6 Healed wound of thumb wnth fraaure 
of proximal phalanx with loss of bone, destruction of extensor 
tendon, and some skin loss Active extension lacking 


Fig 66 — Same case Result after bone-graft to proximal 
phalanx of thumb, direct abdominal skin-flap, and extensor 
tendon graft 


of the proximal mterphalangeal joint in mid-flexion, 
or arthroplasty and extensor tendon grafitmg 

In the less severe cases, capsulotomy and the 
apphcation of a skm-flap followed by tendon grafung 
to replace the destroyed extensor expansion wiU 
usually effect a cure Before the tendon graft is 
inserted it is essential that a full range of passive 
movement of the jomt should be estabhshed Physio- 
therapy may accomphsh this, but surgical freemg of 


by fractures tvith loss of bone, or involvmg joints 
The disabihues are smular to those already described, 
with the addiuonal factors of shortemng of the 
affected digits where there has been loss of bone, 
and of hmitation of movement of joints which have 
been mvolved in severe open fractures 

Where the wound mvolves the dorsum of the 
hand, the metacarpo-phalangeal joints are usually 
immobihzed either by joint damage or by fixation 
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of the long extensor tendons in scarring, or by a com- 
bination of both factors The interphalangeal joints 
of cases in this group often show no active extension 
as there is commonly destruction of the interosseous 
muscles or interruption of their nerve-supply 

Where the wound involves the dorsal structures 
of the digits active extension is often lacking, 



Fig 67 — Case 7 Healed gunshot wound of hand with 
destruction of extensor tendons of thumb and loss of most of 
thumb metacarpal Severe disability with loss of opposition 
and flexion of thumb 

unmobihzed interphalangeal joints commonly follow 
severe fractures, while phalangeal bone loss produces 
shortemng and sometimes a flail digit with very 
httle gripping power 

The complex cases may be conveniently divided 
into two groups, those with 


amputated digit based on the assumpuon that if the 
skin, subcutaneous tissue, and nail were removed, 
the amputated digit would be accepted as a free 
graft if buried under the skin of the abdomen A 
successfully completed case of this procedure has 
recently been described by Gordon (1944) 

Prehminary experiments of a simplified version 
embodying the same principle showed that a free 
transplant of an entire joint from the foot could be 
used to replace a destroyed joint in the hand Case 7 
{Figs 67-70) IS an example of the application of the 
method A gunshot wound had resulted in severe 
mutilation of the thumb A large portion of the 
skin, most of the intrinsic muscles of the thumb, 
the extensor tendons, and the whole of the metacarpal 
except for its base had been lost The long flexor 
tendon was intact At operation, the skin loss was 
first made good by the use of a direct abdominal 
skin-flap When this had healed satisfactorily, the 
fourth metatarsophalangeal joint was removed from 
the foot complete with its capsule, the recipient 
bone ends in the thumb were prepared and the free 
joint transplant wired in position with stainless steel 
wire The joint was inserted in the reversed position, 
with Its flexor surface facing dorsally so that the 
tighmess of the dorsal capsule should not hmit 
flexion At a later stage extensor tendon grafting 
was performed The end-result was a useful 
thumb with a good range of acuve flexion and 
extension at the new joint 

There is insufficient evidence as yet to assess 
the future value of this method of arthroplasty, but 
It IS felt that the present results are sufficiendy 
encouraging to warrant further trials 

All the extensor tendon grafts described were 
introduced by the “ nmnel operation ”, and in all 


bone loss or non-umon of p. , - 

fractures not involving joints, H \rx ffifi 

and those with severe joint \! \ 1 

damage ' fN \1 \ \ /^ ^ 

Where joints are not invol- I \ 1 \ \ \ r r / /•'s. \ 

ved, the plan of repair is as \ \ 1 1 \ ' ^ 

previously described, with the 1 \ I \ \ 

addition of an attempt to cor- t ' \ , / V 

rect shortemng of the digit, and ' ! 'n 

the insertion of a bone-graft j 1 „ [ 

to bridge the bony gap It is i 1 I ^ 

usually advisable to delay the | 1 / { 4 « 

insertion of the extensor tendon \ / V ' ' f ^ 

graft until the bone-graft has '''w ^ 

consolidated ' < 5 ^^ V ot 

Case 6 illustrates the com- j L ^ 

bined operation of skin-flap, I ^ l f ^ 

bone-graft, and extensor tendon 1 j , A 111 i 

graft as apphed to an old injury ' “ 

of the thurnb showing loss of Pj^ es— Same case Result after scar excision, replacement of lost bone and destroyed 

extensor tendon, some skin, and metacarpophalangeal lomt by free transplant of metatarsophalangeal )oint, direct abdominal 
most of the shaft of the proximal Skm-flap, and extensor tendon graft Note useful range of active movement 

phalanx {Figs 65, 66) 

Where a joint is so severely damaged as to be cases the tendon of the plantaris muscle from the 

rendered immobile, the possibihties of arthroplasty leg was used Tendon suturing was performed 

should be considered It is not proposed to discuss with a continuous stitch of fine stainless steel wire 

in detail this rather discouraging subject, but to earned on an eyeless needle I am indebted to 

report on the use of free transplants of an enUre Lt -Col K W Starr, A A M C , for bringing to 

joint as a method of arthroplasty Gilhes (1940) my notice the virtues of the plantaris tendon 

envisaged the possibihty of an autograft of an (Ghsson, 1934) 



■ADDISONIAN anemia a. 

k T\, c fi 




/ 



Fig 69 —Same case p 
“»'»«- Of „„.f'ff«.™„J,.., 



m 

to 


"™D metacarJaT’ Fig 70 -s ^ 

^oappicanonofthe , ' 

ae Physical tccatiSp’t Sid a', “>''>' °iSh -"i?' S" » 

■ha rehab, to,„„„ guJ4”J>7™I,?-iVS- 

~ S "I >5 ^^ rss 

ADnrcrkXTT,.. ~ — - — ' ' 


— - it 944 X tanc'n, 2 tzi 

ADDISONIAN an*/«m ’ 

1 f "“^-anastomosis 

PC Of chc „ ' 


I- - now wel, -"«ARDS0N, Soh 

Ji^mopoietic nr that HfR 

■” “-ProducK'of'L"! *■ £‘“af„f *' 

A secondarv r,/ '^'^‘^'soruan pern7r,r,™^^” factor 

f. ri '^tth intestiniai _ " ^ay occur ,_ 


ra'erd*“?Add.sS“%ta|™^^ 
associapon with ana^a 3«®nua 

where the anno ^ ^^•^cstinal diseae occur m 

principles ^rnination of the ^^“^^“rption 

site and m ,1 ^^mopoietic 

fc’SoJy-S « “>' hsmopoicdo 

■" the boS’/I'hff'r -hMy pShor^'r “S 
rmhropoSt™™ « fa°f 0 /'’“®"' 

l&jfe , ss s -rb”' 
I' -s???s'r^XncS'Sf “ "S 

they can brinp the bJonri Preventing 

aSsrS^SfiS-r 
^^SiSSHig' 


*^es of dop’s?'^^^'’ ^^'^"^*^ngbhnd 

couJd\e caused an s^ric- 

tochJorcresoJ an by the develop 

^ ,^^oads Cxoo8^^"ff«^"aJaJtiSptic^?^ Sf 

S-^t3 tes€“WSa 

I« SSyT -SS' 

„ FhbSg(Sf 'h '’I S-™i K?,2;'“cpsc and 
pernicious an£"^’ die fifsr T 

SSS"'- “SS™ a“ of 

paring it tvith ^°xin » as ™ ^"festinal 

rhopid thSc be f JS® ■Sra^SiS'"' P"”aplc 

^%-haract:S°?S 

^ ^n the event of pe^"^" about 

excessive formation ^ "fcstina] stai^ anemia 
^c mucous membm°^ ^oxms, diere is 

normal quanSj even m ft? damage 

teal co®^^ die fis?Sfft ' bebw ft^’T'^dc 


72 


THE BRITISH JOURNAL OF SURGERY 


The case here recorded had a large high fistula 
with a long stagnant loop of small intesune — an 
ideal combination for the development of pernicious 
ansemia 

CASE REPORT 

History — H M , male, air mechanic, aged 20 
In July, 1938, he was admitted to hospital with an 
attack of acute appendicitis At operation he was found 
to have an appendix abscess , this was drained and no 
attempt was then made to remove the appendix Five 
days after operation he had his bowels opened twice, 
and on the seventh day once The dram was removed 
on the fifth day 

On the seventh day he commenced to vomit large 
quantities of bile-stained material and his abdomen 
became rather distended and tympanitic The same 
evening laparotomy was undertaken through a left supra- 
umbihcal paramedian incision Distended plum-coloured 
small intestine bulged out of the wound The transverse 
colon, which was collapsed, was brought down to the 
wound and a side-to-side anastomosis was performed 
between a loop of ;e;unum and the colon The abdomen 
was closed with through-and-through sutures 

Four days after this second operation the patient 
commenced to have his bowels open A week later he 
developed a fecal fistula in his paramedian wound , 
this discharged freely, but had practically healed up at 
the end of two months, when he was discharged from 
hospital 

He continued well, with occasional attacks of pain m 
the right side of the abdomen and a certain amount of 
diarrhoea 

In February, 1940, he was readmitted to hospital 
with a further attack of pain m the right side of the 
abdomen On examination he was found to be tender 
in the right iliac fossa His appendix was removed 

He joined the Royal Navy m November, 1943, and 
was admitted to hospital on Dec 16, when he was 
complaining of vomiting, diarrhoea, and shortness of 
breath 

The vomiting usually came on after meals, would 
last for a few days, and then clear up for periods of a 
fortnight He used to bring up his food, never any 
blood Tne vomitmg had been present for the past 
twelve months He had occasional slight epigastric 
pain associated with the vomitmg and lasting for a few 
minutes 

He had had diarrhoea intermittently since his opera- 
tion in 1938 , this had been worse durmg the last twelve 
months He had never noticed any black motions , 
the motions had been pale and offensive 

Since his operation m February, 1940, he had been 
short of breath The dyspnoea had been increasing 
recendy and he had been quite unable to run Since 
joining the Navy he had not been able to carry out any 
of the physical training or exercises necessary for the 
training of air mechanics 

He had never noticed any swelling of his feet His 
appetite had been poor, as he found that the food made 
him vomit He had been steadily losing weight over 
the previous year There was no disturbance of micturi- 
tion 

There was no family history of any htematological 
disease 

He was employed m an aircraft factory prior to entry 
into the Service, but he was not exposed to any toxic 
chemical agents 

In October, 1943, prior to entry into the Service, he 
was given a barium meal The oesophagus and stomach 
M ere reported as normal , the duodenum showed the 
tj pical deformity of an ulcer of the duodenal cap There 
was no stenosis The patient was screened after 1, 2, 3, 
and 6 hours and no abnormahty was discovered The 


6-hour film showed that the barium had reached the 
colon (it IS not stated in the original report whether it 
was the ascending or transverse colon) 

On Examination (Dec 16) — He was a very pale, 
wasted youth Weight, 7 st 10 lb , height, 5 ft 3 m 
There was marked pallor of the mucous membrane and a 
sub-ictcric tint of the conjunctivx There was no 
cyanosis or cedema There were no petechial hxmor- 
rhages of the skin or mucous membrane Them was 
superficial glossitis The tonsils were not enlarged , 
the teeth were good , the gums were a little soft There 
were a few slightly enlarged lymph-glands m each side 
of the neck There was no enlargement of the cpi- 
trochlcar, axillary, or inguinal glands The thyroid 
was not enlarged There was no clubbing or koilonychia 
of the fingers , the nails were of a normal consistency 
There was no abnormality of the chest, cardio- 
vascular system, or nervous system 

Abdomen — This showed the scars of three previous 
ooerations The spleen was not palpable There was no 
visible peristalsis There was no tenderness or rigiditv, 
no abnormal masses to be palpated , no ascites 
The urine was normal 

A Jractwnal test-meal showed free and total acid to 
be present, with increased acidity after the first hour 
No blood was present in the stomach contents 

Blood (Fig 71) Bleeding and clotting times were 
normal Platelet count was normal The diffctential 
white-cell count was within normal limits On Dec 28 
these were 1,680,000 red blood-cells per c mm with 40 per 
cent haimoglobin, giving a colour index of i 2 The sub- 
sequent reading also gave a high colour index anxmia 
On this date the reticulocytes were too few to estimate 
On Dec 29 he was given 2 c c of liver extract On Jan 
3, 1944, there were i per cent reticulocytes, following 
five injections of 2 c c liver extract the reticulocytes rose 
to 8 per cent on Jan 10 The blood-film showed “ gross 
anisocytosis with poikilocytosis and fairly numerous well- 
stained megalocytes, the whole picture being typical of an 
anaimia of the pernicious type There were also some 
smallci poorly stained cells, suggesting a possible coexist- 
ing iron deficiency ” 

Stools The occult blood test was negative on Dec 
18 and Dec 20 On Dec 28 it was found to be positive 
and remained positive until after operation The stools 
were large, pale, and offensive Microscopically they 
did not contain any undigested food After commencing 
treatment with iron part of the stools became dark 

The blood-calcium was 8 4 mg per 100 c c (Jan i. 


Treatment — The patient was placed on a modified 
gastric diet with extra vitamins large doses of iron by 
mouth, liver extract intramuscularly and calcium by 
mouth He was given fresh whole blood transfusions — 
3 pints on Dec 29, 1943 > 5 pm^s on Jan i, 1944, and 
3 pints on Jan 26 On Jan 30 he was commenced on 
a course of sulphaguanidine, 2 g as an initial dose, 
followed by 1 g 4-hourly for three days 

Operation (Feb 2, 1944) — (Anssthetic open etoer 
given by Surg -Cmdr BED Gray, R N V R ) The 
old supra-umbilical paramedian scar was excised and the 
anterior layer of the rectus sheath was opened The peri- 
toneum was opened above and below the site of the old 
fistula and the intestine was then dissected away from 
the posterior layer of the rectus sheath where it was 
adherent The site of the original anastomosis was found 
lying just under the wound, the stoma being situated 
well up in the jejunum The smHll intestine was divided 
from the large The stoma measured about 3 in in 
length The transverse colon W'as then sutured, the 
omentum being brought down to cover the suture line 
The small intestine was sutured transversely and returned 
to the peritoneal cavity A dram was inserted “ the 
transverse colon and a second into the pelvis The 


wound was closed 
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Fosr-optiative Treatment —H q \vas given 2 pints of 
fresh whole blood, followed by glucose-saline by slow 
drip intravenously for three days Sulphapyridine, 
2 g , as an imual dose, follou ed by i g 4-hourly for three 
days He was given three further injections of liver 
extract intramuscularly and commenced on iron by 
mouth on the fourth day after operation On the third 
day after oneration he was started on a milk diet — ^this 
was gradually increased 

Progress —The second day after operation his 
abdomen became a little distended On the third day 


there is an absolute achlorhydria , in this case, as the 
cause of the an'cmia was the intestinal fistula, achlor- 
hydria was not to be expected , in fact, due to the peptic 
ulcer, analysis of the gastric contents showed hyper- 
acidity 

The anaimia w'as complicated by the presence of the 
duodenal ulcer, which bled after the admission of the 
patient to hospital , this both complicated the picture of 
the anaemia and necessitated treatment by blood trans- 
fusions before it w'as possible to ascertain the maximum 
response to treatment with liver extract and iron 



his bowels were opened and continued to be opened 
regularly each day, the motions being of a normal 
colour and formed He steadily put on weight, on 
discharge from hospital, March 13, tveighmg 10 sc 7 lb 
His haemoglobin and red cells have steadily increased 
since operation , on March 8 havmg 90 per cent hiemo- 
globm and 4,680,000 red cells The conjCinctivte lost 
the subictenc tint, the gums became normal, the 
tongue improved The stools occult blood-test has been 
negative since the operation 

He was seen on April 28 after a period of sick leave 
During this time he did not have any treatment His 
weight was ii st ii lb His tongue and conjunctivas 
were normal The blood showed 98 per cent hemo- 
globin and 4,900,000 red blood-cells The blood-picture 
was normal The stools were negative for occult blood , 
the fractional test-meal showed a normal curve The 
urine was normal 

The patient was last seen on Dec 18 He had then 
completed an assault course and had finished his full 
training as an air mechanic His weight was 12 st , his 
blood showed R B C 's 5,160,000, W B C ’s 11,000, 
hiemoglobm 104 per cent. Cl 10 

Comment — 

Type of Aueema — The clinical appearance, the high 
colour index, the reticulocyte response, and the typical 
blood-picture definitely indicate that this was a pernicious 
type ansemia In the true Addisoman permcious anemia, 
m which there is atrophy of the mucosa of the stomach. 


The rehef of the Addisoman anasmia which followed 
the closure of the intestinal fistula estabhshes the relation- 
ship between the fistula and the antemia 

DISCUSSION 

Intestinal Disease associated with a 
Permcious Type of Anaanua — In 1939 W 
Halsey Barker and Edgar Hummel were able to 
collect from the literature 49 cases of macrocytic 
ansemia occurring in association with intestinal 
strictures and anastomoses, to which they added 
2 cases of their own Of these 51 cases, 18 were 
due to fistulm, in many cases following an operation 
for intestinal obstrucuon occurring after appendi- 
cectomy 

Twenty-three of these cases had neither medical 
nor surgical treatment (many of the cases being 
recorded before Minot and Murphy’s discovery of 
the hffimopoieuc factor) Of these, 22 patients died, 
the remaining patient was untraced Nine patients 
had operative treatment alone, with 4 survivals 
Nine panents had intensive treatment by hver 
extract, and 6 of them showed very considerable 
and satisfactory improvement In the remaining 
cases medical treatment was at first attempted by 
means of hver extract and a diet smtable for sprue 
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Owing, however, to persistence of the anaimia or 
gastro-intestinal symptoms, surgical treatment had 
subsequently to be undertaken , 5 of these patients 
died after the operation 

Many of these operations were undertaken for 
very complex intestinal derangements, such as 
multiple tuberculous strictures and gastro-jejuno- 
cohc fistula, and of necessity carried a high mortahty 
In some cases the primary lesion, cancer or tubercu- 
losis, was responsible for death 

In the light of the case here recorded and the 
cases referred to above, the best procedure is to 
treat all the cases by medical means Those cases 
which fail to respond to medical treatment, may, in 
addition, require surgical treatment to restore the 
normal continuity of the bowel The possible 
benefit from this procedure would be balanced 
against the practical difficulties and magnitude of 
the operation in each individual case 

In considering the treatment of intestinal stric- 
ture with obstruction the possibihty of a short- 
cwcuit anastomosis precipitating a pernicious anaimia 
must be remembered In view of the dual nature 
of the aetiology, it would be physiologically correct 
to resect the diseased bowel in order to avoid creating 
a stagnant loop The risk of precipitating the 
ansemia might be justified by the condition of the 
patient, the pathological namre, or the anatomical 
extent of the disease 

Jejunocolostomy — Jejimocolostomy is some- 
times advocated for the relief of early post-operative 
intesunal obstrucuon It is assumed that the stoma 
will close when the inflammatory tissues around the 
lower ileum are absorbed This is, however, untrue 

Conservative treatment of these cases of obstruc- 
tions seems to give a greater chance of success than 
operative treatment Any operation at such a ume 


is performed on an ill patient through an infected 
peritoneum The immediate chance of survival 
following jejunocolostomy must be small, and 
later it carries the risk of serious sequela: 

The Duodenal Ulcer — The aetiology of peptic 
ulcers IS still unknown In this case it is tempting 
to think that there was some relation between the ulcer 
and the general malnutrition of the pauent It does 
possibly give some support to the theory that deficiency 
plays a part in the production of these ulcers 

SUMMARY 

A case with a jejunocolic fistula giving rise to 
fatty diarrhoea and a pernicious type of anaemia is 
recorded 

This fatty diarrhoea and the anaimia were relieved 
by the closure of the intestinal fistula 

The patient also had a duodenal ulcer The 
possibihty of this being related to his general mal- 
nutrition IS suggested 

1 vnsh to express my thanks to the Medical 
Director-General of the Navj' for permission to 
publish this article , also to Professor L J Witts 
for his helpful criticism , to Lieut -Col R R 
Bomford for his report on the blood-film, and to 
Surgeon Rear-Admiral Gordon-Taylor for his advice 
about this case 
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EXPERIENCES IN THE PROPHYLAXIS AND TREATMENT 
OF CLOSTRIDIAL INFECTIONS IN CASUALTIES FROM THE 

INVASION OF EUROPE 

By Surgeon Captain T C PATTERSON, R N (Retd ), Surgeon Commander C KEATING, R N , 
AND Surgeon Lieut -Commander H W CLEGG, RNVR 


Some 1360 casualties were received in a naval hospital 
in a relatively short time immediately following the 
invasion of Normandy m June, 1944 All these 
patients were considered so ill and so urgently in 
need of treatment on landing as to be unfit to travel 
beyond the port of reception in England There 
were 113 cases chmcaUy suspicious of gas gangrene, 
from 53 of which clostndia were isolated 

The present report comprises 16 of these cases 
of anaerobic infection and covers all the examples 
of undoubted gas gangrene, sensu restrictu, with, 
in addition, one doubtful case which we shall regard 
as severe anaerobic celluhtis, included for reasons 
which wiU be apparent later 'The term ‘gas 
gangrene ’ is used m accordance with the definition 
of MacLennan (1943), and the cases are presented 
because they have produced results felt to be of 
great interest at the present time As a group, 
they all received treatment such as transfusion with 


blood and/or serum, anu-gas-gangrene serum, 
sulphathiazole, and surgery as seemed indicated 
These factors apart, some received pemcilhn pro- 
phylactically, some both prophylactically and thera- 
peutically, while some received no penicillin at all 

‘Resuscitation’ referred to herein includes full 
modern treatment of shock together with transfusion 

CASE REPORTS 

Table I gives the essential surgical details of the 
cases, widi the amount of any drug used and the infecting 
Clostridia isolated from the wound Cases i, 15, and 
16 are given below in greater detail because they are 
typical case histones and are to be referred to again 
later 

Case 1— A German POW, aged 42 Wounded 
June 6, 1944 Had transfusions and sulpha-drug in the 
field, but details unknown Admitted June 9 G S W 
left elbow and compound fracture lower third of humerus 
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of the tissues came from other hospitals and no case 
histones were made available Again, in some 
instances, they were received in formol-sahne so 
that no corresponding bacteriological investigation 
was possible , and in other instances they turned 
out to be celluhtis, not real gas-gangrene myositis, 
and are therefore not included in this report 



Fig 72 — Case 1 Gas-'gangrette myosttis Shrinkage of 
fibres (right) progressing through fragmentation to necrosis 
(left') Wide connective-tissue spaces contain closindia 
Gram ( x 75 ) 

There are sections of muscle from twelve different 
patients, but only four of these appear in the table 
— Cases I, 2, 3, and 14 

The salient points of the true myositis could be 
seen over various fields in the shdes , and some of 



Fig 74 — Anaerobic cellulius Gradual destruction ot 
muscle Tissue planes crowded with inflammatory cells 
Bits of fine thready material from clothing embedded m 
abscess area (top left) H & E (x 75 ) 

them are depicted in Figs 72 and 73 taken from 
preparations belonging to Case i In general the 
tissues exemphfied all the gradations in intensity 
of the gangrenous process, from imtial ischamia, 
a shrinkage of muscle-bundles in their sheaths, on 
to loss of striae, nuclei, and sarcolemmcC, and thence 
to fragmentation and gradual autolytic disintegration 
into devitahzed structureless debris 

Withal, there is a striking absence of any septic 
infiltration along the perimysial connective-tissue 
planes, which are qmte empty of cells On the 


other hand, they contain large numbers of Gram- 
positive rods, and m areas where the disease is more 
advanced these bacilli are seen also within the 
strands of disorgamzcd muscle 

For purposes of contrast to the above. Figs 74 
and 75 are taken from one of the cases of anaerobic 
cellulitis 



Fig 73 — Case i Clostridia in tissue spaces and in 
devitalized muscle Gram ('* 300) 


The spaces between muscle bundles are markedly 
widened, clear, oedematous in places, or the site of 
of eivtravasatcd R B C ’s , but, for the most part, 
they show heavy infiltration with polymorphs, even 
to the extent of small abscess formauon The 
efiFect on the muscle fibres varies through shrinkage. 



Fig 75 — Inflammatory cell infiltration of muscle planes 
and fibres Gram ( x 300 ) 


loss of striations, and fragmentaDon, to areas of 
complete destruction Masses of Gram-positive 
bacilli were found in the necrotic parts 

TREATMENT 

Surgery — The object has always been to 
exurpate as fully as circumstances would allow any 
gangrenous muscle — by local excision or, if no alter- 
native remains, by amputation Sites where muscle 
had been excised and incisions made into infected 
ussue were irrigated freely with warm hydrogen 
peroxide solution to remove debris, lightly dried, 
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and usually then insufflated with a ‘ frost ’ of sulpha- 
thiazole and i per cent neutral proflavine This 
irngation and frosung, used once or twice subse- 
quently, would frequently produce a wound which 
looked surgically so clean that early secondary 
suture would be possible 

Pemcxllm —Cares 4 , 5 ^ 7 s S' 9 s 12, 13, and 16 
received penicilhn prophylactically as part of the 
M R C ‘ Yellow Label ’ Scheme for the prevention 
of gas gangrene This is designated in Table I 
as ‘before arrival’, and, where the field medical 
card gave the informauon, the amount received is 
shosvn Where it is known that pemcilhn was 
received but not the quanuty, it is shown as amount 
‘ not known ’ Where treatment with pemcilhn 
was given it was usually as a conunuauon of such 
prophylaxis, but some cases were considered to be 
suitable for this therapy to be commenced in hospital 
The route was by intramuscular mjecuons , at first 
45,000 umts every 5 or 6 hours, but later, because 
It was discovered that this time mteri'al could not 
always guarantee an adequate blood-level, we 
resorted to 15,000 umts every 3 hours Only 2 
patients received pemcilhn locally (Cases 9 and 14), 
the first as pemcilhn cream and the latter in solution 
On the whole, the mtramuscular injections were 
well tolerated, although some patients complained 
after 8 or 9 injections of pain at the site of mjecuon, 
and considerable persuasion became necessary before 
the course could be completed 

Sulphathiazole — Sidphathiazole has been the 
drug of choice in this hospital, and when a patient 
was put on to it a course was commenced with 
2 g followed by I g every 4 hours, thus assurmg 
at least 6 g daily This course was given if the 
paoent was not on pemcilhn When the patient 
was on pemcilhn the sulphathiazole was also given 
in some cases, because of the confidence the surgeon 
m charge of the case had in the drug He did not 
feel justified in bartenng it for pemcilhn until more 
IS known about the action of the latter m chmcal 
gas gangrene Some of the panents had the drug 
locally only The local apphcation was by insuffla- 
tion m combination with i per cent neutral pro- 
flavme 

Anti-gas-gangrene Serum — The serum used 
was Burroughs Welcome & Co ’s Refined Gas 
Gangrene Polyvalent Antitoxm-Globuhn, each 
5 c c of which contains — 

C/ perfrmgem gooo I U Cl septicum 4300 I U 
Cl adematietts 90DO I U 

The normal procedure was to give 15-30 c c 
intravenously, diluted with equal parts of sahne 
(via the tubmg of the intravenous serum or blood- 
dnp, if available), and to supplement this with 
15 cc mtramuscularly The dosage was repeated 
every six hours imul it was considered that the 
toxaemia had been ehmmated and that it was reason- 
ably certam that the wounds were well on the way 
to recovery, and no longer hkely to become a renewed 
source of toxm This necessitated carrying on with 
anti-gas-gangrene serum mjections for a day or two 
longer than had been customary, but we have seen 
no ill effects as a result of such big dosage The 
largest dose received by any patient was 400 c c 
(1,800,000 umts) 


RESULTS 

There was 1 death in the 16 cases (Case 13), 
from bronchopneumoma His hasmoglobm had 
fallen to 26 per cent (Haldane) 3 days after admis- 
sion, when the clostridial infection had been 
overcome, and there is no doubt that, as also pointed 
out by Jeffrey and Scott Thomson (1944), careful 
watch must be kept for such a fall After our 
experience in this case we insututed daily htemo- 
globm estimations in all our casualties, and efforts 
were made to keep the hemoglobin level at 80 per 
cent (Haldane) by transfusion 

There were 6 amputations, 3 arms and 3 legs 
(Cases I, 5, 7, 9, 12, 13) Cases 15 and 16 are m 
this respect of outstanding interest Case 15 had a 
gangrenous biceps femoris, but it is doubtful if 
Case 16 was a true gas gangrene in the sense of 
clostridial myositis Yet both cases looked so ill 
that they were considered by the surgeon, who 
has had a large experience and on whose judgement 
we rely, to be quite unfit for operative treatment 
and It was confessed later that they were looked 
upon as hopeless Their lower limbs were grossly 
distended and the oedema had spread over the m- 
gmnal region mto the anterior abdominal wall, 
where crepitations could easily be ehcited They 
were returned to the ward, where mtensive therapy 
with anti-gas-gangrene serum was commenced. 
Case 15 receiving 1,147,000 I U and Case 16 
X, 800,000 1 U Case 15 received only 2 g of sulpha- 
tluazole and Case 16 had this drug only locally 
(with proflavme) While Case 16 had a full course 
of pemcilhn (and had had an unknown amount 
prior to admission). Case 15 had only 90,000 umts 
The remarkable tlung is that, within 24 hours of 
commencmg this intensive anti-gas-gangrene serum 
therapy, there was such a remarkable chmcal 
improvement that it was considered safe to perform 
exasion and incision, which was all the surgery 
required Neither case had the amputation for 
which he was originally destined 

The remaimng cases recovered after excision 
or incision combmed with anti-gas-gangrene serum 
and either pemcilhn or sulphathiazole, without 
loss of limb 

DISCUSSION 

Difficulnes attend the assessment of the value 
of a drug, even a stable one, in the chmcal field and 
these difficulnes are greater with pemcilhn, which 
IS exactmg to handle and apply efficiently More- 
over, a surgeon does not easily forego the tried and 
trusted methods of which he has had experience, 
and while he may be prepared to use pemcilhn in 
addition to surgery, anntoxins, and chemotherapy, 
he IS imwilhng, m a disease of such gravity as gas 
gangrene, to use it to the exclusion of these other 
aids It would, therefore, be unreasonable to draw 
defimte conclusions from such a small senes of 
cases as is presented here There are, however, 
certam facts which have impressed themselves upon 
us as a result of our experience 

Eight cases (Gases 4, 5, 7, 8, 9, 12, 13, 16) had 
pemcilhn prophylactically, but gas gangrene 
developed in each of them (except perhaps Case 16) 
In our experience it could not be guaranteed to 
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prevent the development of anaerobic cellulms 
The number of cases developing gafe gangrene is 
too small to judge of any prophylactic value and in 
no case was the dosage as large as it should have 
been, had the recommended dose of 45,000 umts 
been repeated every five or six hours after an initial 
one of 90,000 units Nevertheless, it would be 
unfair to ascribe any such property to penicilhn so 
administered Nor could we see any evidence of 
such property in either anti-gas-gangrene serum 


certain that the source of toxin production is con- 
trolled It has always been our custom to give a 
dose of anti-gas-gangrene serum intravenously 
during the operation if the nature of the wound is 
such that a flood of toxin is likely to be liberated 
as a result of movement and handhng Of any 
single aid to surgery (after resuscitation) we think 
that anti-gas-gangrene serum is the most useful 
when the infecting organism is represented in the 
antitoxin , and the dramatic improvement produced 


Table I — Surgical Details, Dosage 


Case I 
No 1 

1 

Lesion 

^ Fracture 

1 Artera Damaged 

Mvscxr Grout 
Inaolved 

j Oreratios 

I 

"> Shell splinter \\ ound,L arm 

1 Humerus j 

1 

Brachial 1 

Triceps 

Amputation and excision of 

2 

^ Shell splinter wounds, both 
thighs and buttocks 

Ischium 1 

1 

None 

Semitcndmosus, biceps 
femons 

Excision of muscle and removal 
of foreign bod> with wide 
excision 

3 

"> Shell splinter wounds, but- 
tocks, thighs, and foot 

1 Os calcis 

None 

Gluteal 

Incision and removal of foreign 
bod> and clothing 

4 

^ Shell splinter, traumatic 
amputation lower third 
thigh 

Femur (commin- 
1 uted) 

Femoral 

1 

Abductors 

Excision , late fashioning of 
flaps 

5 

5 Shell splinter, thigh , di\i 
Sion of sciatic nerve 

Femur (commin- 
uted) 

None 1 

Hamstrings, abductors, 
semitenainosus 

Amputation 

6 

^ Shell splinter, buttock 

None 

t None 

Gluteal 

Excision and incision 

7 

’ Shell splinter, leg 

Tibia and fibula 
(comminuted) 
None 

! Anterior and posterior 
tibials 

None 

Calf 

Amputation 

S 

^ Shell splinter, both but- 
tocks and leg 

1 

Biceps femons, semt- 
1 tendinosus, semimcm- 
1 branosus 

Excision 

! 

9 

’ Shell splinter, right deltoid 

Humerus (com 
minuted) 

' Brachia’ 

1 Whole of forequarter 

! I Amputation before arnval 

2 Flaps^ opened, muscle ex- 

10 j 

’ Shell splinter, right leg 

Tibia and fibula 
(comminuted) 

Anterior tibial throm 
' bosed 

! Anterior ibial group 

1 

Incision and excision 

ri 1 

1 

’ Shell splinter, left leg 

None 

Posterior libial 

Muscles of calf 

Excision 

13 ' 

’ Shell splinter, left leg 

1 None 

Anterior and posterior 
tibials 

Brachial 

Anterior and posterior 
tibials 

Biceps, triceps, and all 
forearm muscles 

Amputation 

13 

’ Shell splinter, arm and fore- 
arm 

Humerus, radius, 

Amputation 

14 

Shell splmter, both thighs 
legs feet, right shoulder, 
and hands 

1 Femur 

None 

Semitendmosus, semi- 
membranosus 

Excision 

15 

Gunshot wound, thigh 

Femur (commin i 

None 

Biceps femons 

Incision and excision 

16 

Shell splinter, leg and knee- 
joint, scrotum 

Tibia and fibula 

None 

Thigh and abductors 

Incision 


or sulphathiazole, and there is no doubt, that 
at present surgery is our most powerful prophy- 
lactic ally 

The death of only i patient. Case 13 (and that 
from bronchopneumoma after the clostridial infec- 
tion had been controlled), out of 16, is remarkable 
Cutler and Sandusky (1944) report 7 cases with i 
death and MacLennan (1943) has knowledge of a 
hospital in the Aliddle East where ii consecuuve 
cases of gas gangrene had been treated, with only 
I death Cuder and Sandusky consider that early 
diagnosis and prompt surgical exurpauon of infected 
tissue are of the greatest importance in the prophy- 
laxis and treatment , whilst MacLennan is impressed 
by the aid given to surgery using a combination of 
anu-gas-gangrene serum and sulphathiazole Our 
behef is that the keystone of treatment is adequate 
surgery, with the object of totally removing all 
infected ussue, opemng of muscle planes and areas 
of celluhus, with the estabhshment of good drainage 
This surgery should always be accompamed by 
big doses of anu-gas-gangrene serum given before 
the operanon and conunued afterwards, unul it is 


in Case 15 by it (the small dose of pemciUin and 
sulphathiazole can really be ignored) bears testimony 
to Its power But we agree with MacLennan 
(1943) '^hat It should be combined with sulpha- 
thiazole systemically Apphed locally in com- 
bination with I per cent proflavine by insufflation 
It has produced in our hands, after 2 or 3 apphea- 
Uons, a wound which looked so surgically clean 
that early secondary suture was possible 

As regards pemcilhn in the therapy of gas 
gangrene we find ourselves unable to beheve that 
Its value IS proven when given systemically only 
and we do not share the confidence apparent in 
many pubhshed reports Combined with local 
pemciUin the results may be better, although Cutler 
and Sandusky (1944) used systemic and local pem- 
nllin in the treatment of gas gangrene and were 
imconvinced of its effecuveness As stressed by 
Bentley et al (i945)j for any systemically apphed 
anubacterial agent to be effecuve the blood-stream 
must carry the agent in sufficient concentrauon 
into contact with the orgamsms imder attack It 
is emphasized that this may be impossible in large 
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wounds complicated by fractures where loculation has 
occurred and where hsematomata may be numerous 
Any agent would have to find its way to the bacteria 
m such situations by infiltrauon or transudation, and 
m fact might never reach the infected area or only in 
small concentrauon Also the natural state of the 
blood-supply to a tissue is important In this respect 
Case 14 IS of interest Pemcilhn assay of exudate 
from the shoulder wound and right foot revealed 
that, although the pemcilhn was present m the 


may be accompamed by gangrene of underlying 
muscle. It does not necessarily follow in every case 
We note that Jeffrey and Scott Thomson (1944) 
have had the same experience 

Such involvement of superficial tissue and the 
muscle planes beneath the superficial fascia was 
often noted elsewhere , but even when associated 
with true gangrene of the underlying muscles, the 
skin frequently survived when the gangrenous 
muscle had been removed 


OF Drug, and Organism Isolated 


Penicilun 

Anti-gas-ga*jgrene Serum 

Sulpha-drug 

Result 

Organisms 

iClostrtdta) 

Nil 

1,552,000 

39 8 

Recovery 

CJ tvelcht 

Cl tetanomorphum 

Nil 

607,000 

40 8 

Recovery 

Cl Loelchn 

Nil 

1,222,500 

6 g local before armal 

25 g Sulphathiazole and pro- 

Recovery 

Cl wejehu 



flavine local 



180,000 before armal 

783,000 

5 g before arrival 

Recovery 

Cl welchii 

Cl cochlearntm 

90,000 before amial 

215,000 

40 g 

Recovery 

Cl welchu 

1,485,000 


Nil Sulphathiazole and pro- 

Umdenufied 

1,080,000 

120,000 

Recovery 

t Cl lerttum 


flavme local 

Cl welchu 

100,000 before armal 

404,000 

14 S 

Recovery 

Cl tvelchtt 

720,000 


Local before arrival 


Cl leriium 

150,000 before arrival 

409,000 

Recovery 

Cl lerttum 

785,000 


Local 


Amount before arm al not Enow n 

90,000 before arrival 

Amount before arrival not known 

Recovery 

Cl zvelchn 

90,000 

Cream locally (500 un is g ) 

1,800,000 

20 g 



630.000 

45,000 before arrival 

Amount before arrival not known 

Recovery 

Cl welchu 


r,350jOOO 

31 B 

Unidentified 

4 SO>QQO 

2 , 340,000 

34 g 

Sulphathiazole and proSavme 
local 

40 g 

Recovery 

Cl welchn 

Amount before amv al not know n 

1,260,000 

Recovery 

Cl toelchtt 

135,000 before arrival 

13,500 before arrival 

F s. 

Died 

Cl tertium 

Cl welchu 

90,000 

910,000 

Amount before arnval not known 

Local 


1,980,000 

Amount before arrival not known 

Recovery 

Cl welchu 

3,000 local 

1,012,500 

15 g 

Sulphathiazole and proflavine 

Cl tertnim 




loc^ 



90,000 

67,500 before arrival 

2 g 

Reco\ecy 

Cl welchu 

Amount before arrival not known 

1,079,500 

1,800,000 

Sulphathiazole and proflavine 

Recovery 

Cl teruum 
Unidentified 

1,035,000 


local 



former, it was absent in the latter The tissue 
mvolved m the foot was relatively fibrous and the 
blood-supply naturally not so profuse as to the 
muscles and soft tissues m the shoulder 3000 
umts of pemalhn in soluuon were apphed to the 
foot, and a swab taken three days later showed that 
the Cl weklm which had been present before had 
disappeared (pemcilhnase was added to the culture 
to neutrahze any pemcilhn carried over) 

Cases 15 and 16 illustrate how ill a patient can 
look when oedema, crepitus, and discoloration are 
apparent in the anterior abdominal wall, having 
spread over the ingmnal hgament from the thigh 
These two patients looked so toxsimc that they were 
considered at the time inoperable and hopeless, but 
24 hours later, after mtensive therapy with anti-gas- 
gangrene serum {Case 15) and anu-gas-gangrene 
serum with pemcilhn {Case 16), they were dramatic- 
ally improved and hrmted conservative surgery was 
undertaken, which proved ultimately to be all the 
mterference reqmred Such spread into the abdo- 
minal wall IS, therefore, not to be regarded as of 
hopeless sigmficance, because, although such a state 


SUMMARY 

1 16 cases (15 of them gas gangrene) are reported 
with only r death 

2 It IS considered that adequate surgery is still 
the keystone of prophylaxis and treatment of gas 
gangrene 

3 The most useful aids to surgery at present 

'■ serum in combinauon with 

'.ui.'ii >1, /ok 1 In. place of pemcilhn in the pro- 
phylaxis and treatment of gas gangrene is not 
proven and must remain uncertain unul further 
mvesngations have been carried out 

4 Spread of cedema, crepitus, and discoloration 
into the anterior abdommal wall from the thigh 
does not necessarily mean a hopeless prognosis 
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LAWSON TAIT 

By SEYMOUR BARLING 


Lawson Tait was one of the most dynamic person- 
ahties in Mid-Victorian surgery and owed much of 
his pre-eminence to the fact that he had qualities 
which were so perfectly matched to the times in 
which he hved He was a pioneer with great 
courage and resource and a high degree of technical 
skill and a temperament well suited to indulge in 
the robust controversy which was such a noticeable 
feature of medical life m this period 

Born on May i, 1845, in Edmburghj his school 
life and student days were spent in that city until 
he qualified m 1866 After a period of travel he 
was appointed as House Surgeon to the Wakefield 
Hospital in 1867 During the period he held this 
post until he came to Birmingham in 1870 he appears 
to have operated on a wide range of cases, including 
his first ovariotomy, although he left Edinburgh 
under the influence of Syme with the firm resolve 
“ not to dehberately open the abdomen ” 

Coming to Birmmgham at the age of 25 he spent 
the whole of his active professional hfe there until 
his death m 1899, his most fertile work being pro- 
duced between 1870 and 1890 and reaching its zemth 
at about the middle of this period He came to 
maturity at the end of one surgical epoch and his 
energy and skill made him one of the great figures 
in world surgery in the next forward surge 

Syme, the last of the great pre-Listerian surgeons, 
died in 1870 , antesthesia, yet in its infancy, was 
opening up fresh fields to surgical enterprise, whilst 
the gemus of Lister was beginning to unravel the 
tangled skein of sepsis, his first lecture, “ On a 
New Method of Treating Compound Fractures, 
Abscesses, etc ”, being delivered m 1867 The 
one dark cloud on the surgical horizon was the terrible 
mortahty from sepsis within our hospital wards 
Erysipelas, pytemia, and hospital gangrene frustrated 
all surgical progress, and technical advance which 
had been considerable under Syme was held up by 
fear “ Hospitahsm ”, defined by Erichsen as a 
term implying “ the general morbid condition of 
the building or its atmosphere productive of disease ”, 
was a subject of much thought and discussion during 
Tait’s early professional life Papers on the sub- 
ject by Sir James Simpson passed to Tait on his 
death and led him to a wide statistical inquiry and 
a paper in 1877 which caused much controversy 
This investigation appeared to condemn the larger 
hospitals as bemg more dangerous than smaller 
umts for the work of the operating surgeon The 
conclusion, which was qmte in keeping with much 
current thought, threatened a widespread change 
in hospital design and under Tait’s influence led 
to the founding in Birmingham of the Women’s 
Hospital, isolated from the general hospitals of the 
city Lister’s patient work, however, was produang 
a new school of thought which had made consider- 
able progress both at home and abroad by the time 
Tait’s paper appeared, and m the next few years 
the subject gradually died down as the Listenan 
principles became accepted 


Throughout his hfe Tait’s surgery retained 
strong impressions derived from his associations in 
Edinburgh, and his work was much influenced by 
Syme and Simpson, with both of whom, and the 
latter especially, he was closely associated as a student 
and assistant Edinburgh at that time was a focus 
which attracted the surgeons of the world to the 
clinics of these great teachers then at the height of 
their fame At this time, too. Lister often revisited 
his old chief, Syme, coming over from Glasgow to 
see him operate on some notable case Tait, too, 
specially acknowledges his indebtedness to Mackenzie 
Edwards and Keith, whose tentative work within 
the abdomen inspired his later vork 

Tait’s claim to fame rests upon his pioneer 
work within the abdomen, and it is very difficult 
for us, to whom a laparotomy is an everyday affair, 
to realize the reluctance with which surgeons over- 
came their fears of carrying their art into this new 
territory Anesthesia was a necessary pre-requisite, 
but even 35 years after its discovery intra-abdominal 
procedures were relatively rare and limited for the 
most part to disease m the pelvis such as ovariotomy 
and pelvic suppurauon There were many factors 
which held up the -surgical advance within the 
abdomen First and foremost was the fear of 
infection, a formidable obstacle in all surgery until 
Lister’s work swept away our ignorance of the 
forces of sepsis , but this was not the only factor, 
difficulucs of diagnosis were immense, and it is 
mteresung that the ovarian cyst m which the dia- 
gnosis was reasonably obvious provided the first 
point of attack Intra-abdominal work called for 
special techniques to deal with many surgical 
problems so different from those with which sur- 
geons were accustomed to deal in the body generally 
This skill could only be acquired gradually in the 
light of experience, often bought very dearly In 
those early years the exploratory operation was 
only lUSt becoming possible as sepsis was being 
mastered and the “ pathology of the hving ”, which 
later gave us such a rich harvest of intra-abdominal 
oatholoev, could only advance slowly as experience 
accumulated Tait availed himself fully of both 
these lines of progress as his confidence in his 
abdominal work increased In an address at 
Glasgow in 1891 on “ The Principle of Exploratory 
and Confirmatory Incisions ”, he states, “ In the 
year 1875 I formulated a proposal quite new in the 
department of surgery to the effect that we were 
entitled to open the abdomen m all cases where 
there was disease present which threatened hfe 
or made it a burden, for the purpose of seeing in 
which direction the diagnosis could be made more 
certain and how the hne of effectual treatment 
could be opened up ” The same view is apparent 
m his Hastings Essay (1873) “ I am qmte sure 

that each exploratory incision an ovariotomist 
makes gives him a great addition to his personal 
skill in diagnosis and will lessen for the future of 
his practice the need for such a tentative measure 
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It was from the lessons learnt m deahng with the 
ovanan cyst that surgeons foimd their way to safety 
in dealing with other abdonunal problems 
McDowell’s first successful case of ovariotomy in 
1809 and the small group of six cases which he later 
pubhshed m 1817 were for the time umque , later. 
Clay, of Manchester, introduced the operation into 


Decision on these points was difficult, but in spite of 
increasing experience of the operators and of increas- 
ing attention to the teachmgs of Lister, the mortahty 
remained in 1871 at over 25 per cent in the hands 
of the most experienced operators Tait’s early 
cases were done at this tune , he followed Spencer 
Wells, using the clamp to crush the extra-abdommal 



LAWSON TAIT 


Britain, domg his first case in 1842, pubhshmg a 
group of 32 cases with 10 deaths in 1848 Hereafter 
the operation was occasionally performed, but by 
no means generally accepted tiU Spencer WeUs 
started his great series of cases in 1858 From 
then onwards the operation received more wide- 
spread acceptance by the profession, though heated 
controversy for years waged about every techmcal 
detail This discussion was at its height when. 
Tait was a student and contmued during his early 
years of pracuce It eventually narrowed down as 
to how the stump should be treated Should it be 
brought out through the wound and crushed by 
clamp (Spencer Wells), be hgatured by a long 
hgature (McDowell and Clay) or by a short hgature 
(Nathan Smith), or treated by cautery (Baker Brown) 
VOL xxxm — NO 129 


stump, and his mortahty in the first 50 cases, pub- 
hshed in 1878, was 38 per cent in spite of using 
Listerian precautions in which he had but httle 
faith Review of these cases caused him to break 
away from the practice of Spencer WeUs and the 
teachings of Lister Henceforward, he hgated the 
stump with boiled silk and dropped it back into the 
abdomen and gave up the routine of Listensm and 
adopted methods which later became known to us 
as ‘ asepuc ’ These decisions involved him m 
bitter controversy with Spencer Wells and antagon- 
ized him to the teachings of Lister for the rest of 
his hfe He was able, however, m 1886 to pubhsh 
a hst of 137 consecutive ovariotomies without a 
death, a result which appeared to justify his change 
of pohcy 
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The increasing safety with which ovariotomy 
could now be performed and the experience gained 
in intraperitoneal surgery in the early cases provided 
the stepping stones along which general abdominal 
surgery advanced rapidly, and between the years 
1878 and 1881 a growing confidence replaced the 
previous fears During this period two notable 
advances were made by Tait He performed the 
first cholecystotomy in Europe in 1879 and the 
surgery of pelvic suppuration was given a rational 
pathology out of experience gamed by an abdominal 
approach which he was the first to advocate The 
aetiology of pelvic suppuration had long remained 
obscure and was the subject of much debate for 
generations, and so long as treatment was confined 
to a timid approach through the pelvic floor or to 
an incision into the ihac fossie in a late case, little 
progress was possible, and it was largely due to 
Tait’s attack on inflammation within the pelvis by 
the abdominal route that it became clear that inflam- 
mation within the Fallopian tube was an aetiological 
factor of prime importance in many of these cases 
As a result of his bold surgery, radical treatment 
and cure replaced the former timid conservatism 
which was often followed by prolonged illness and 
suffering From the pelvis to the general abdominal 
cavity was a short step, but one which required 
a good deal of courage to take, and in 1879 Tait 
was the first surgeon on this side of the Atlantic 
dehberately and successfully to open the abdomen 
as an exploratory measure and, finding gall-stones, 
remove them and sutch the gall-bladder to the 
parietes It is true that to Bobbs, of Indianopohs, 
must go the credit for the first successful cholccysto- 
tomy, but the record of this operation was at this 
time unknown and was for a long time overlooked 
as It was pubhshed in a local medical paper and 
not generally available The problem of gall-stones 
was much in the minds of surgeons at this period, 
and the theoretical considerations govermng the 
possibilities of surgical removal had been discussed, 
whilst a tentative operation m two stages had been 
carried out successfully by Kocher, and Keen and 
Marion Sims had both operated, but unsuccessfully, 
on cases of gall-bladder disease Five years later 
Tait recorded 14 cholecystotomies with i death 
and the operation by this time was being carried out 
by many surgeons Ochsner, writing in 1908, 
says “ and to Tait more than to any other 
surgeon of this period is due the credit of placing 
the surgery of the hver and gall-bladder on a firm 
basis ” 

The International Medical Congress held in 
London in 1881 was a meeting of great distinction 
under the presidency of Paget , Tait took part in 
many of the discussions and contributed a notable 
paper on recent advances in abdominal surgery 
based on 66 cases of abdominal section for a wide 
variety of conditions The series included the 
first cholecystotomy, six operaUons for Fallopian 
pregnancy, several cases of hydatid of the hver 
treated by marsupiahzation, and a number of cases 
of pelvic infection treated either by abdominal 
drainage or salpingectomy The paper was an 
outstanding one which placed him in the forefront 
of the rapidly advancing surgeons of the day- — 
Marion Sims, in a general discussion on the papers 


presented, said “ Mr Lawson Tait’s paper is 
hardly open to criticism or discussion We have 
simply to accept the teachings of his experience as 
he has presented them ” 

It is impossible within the limits of a short 
paper to do more than touch upon the more notable 
surgical advances which resulted from Tait’s work, 
but there yet remains, outstanding amongst these, 
the operation for ruptured ectopic gestation No- 
thing illustrates the fear in which surgeons held an 
abdominal intcrvenuon more clearly than that this 
condition, so deadly, so simple in its pathology, and 
so amenable to operation, should have waited 
until 1883 before successful surgical treatment was 
initiated by Tait For more than forty years it had 
been the subject of surgical discussion — numerous 
surgeons had recommended intervcnuon but no 
one had actually carried it out — yet the tragedy of 
each of these cases slowly and almost inevitably 
dying of haimorrhagc had impressed itself deeply 
on our profession Tait, after wimessmg the death 
of one such case in which he was pressed to operate 
by the pracutioner. Dr Hallwright, who was well 
known to me as a student, did a post-mortem 
cxaminauon which showed him how easy the arrest 
of hemorrhage might be done, and shortly after- 
wards saw another case too late to save by operation 
In the third case operation was successfully earned 
out and the new advance achieved From this 
time on Tait had an accepted position in world 
surgery and his work in Birmingham attracted 
surgeons of disDncuon from Europe and Amenca 
and extended his practice not only over the Bntish 
Isles, but not infrequently to the Conunent of 
Europe In Europe and America his work and his 
writings gained him a wide renown and placed him 
in the front rank of Briush surgeons as a pioneer of 
abdominal surgery and a skilful and resourceful 
operator His assistants carried his gynecological 
teachings to the ends of the earth and included 
amongst others Price, of Philadelphia, whose umque 
place in American gynecology enabled him to spread 
Tait’s teachings to a wide audience across the 
Atlanuc and secured for Tait, when he visited 
America in 1884, a triumphal tour to the great 
medical centres of the United States of America 
and Canada, at many of which he lectured and 
operated Mayo Robson and Grieg Smith also 
came directly under his influence, and both played 
a considerable part in the development of abdommal 
surgery in the latter years of the last century From 
Gneg Smith’s book on abdominal surgery, pub- 
hshed in 1887, “ the first attempt to deal with the 
practical surgery of the abdomen m one Treatise ”, 
It is obvious that Tait’s work was influencing surgical 
progress over almost the whole field of the abdomen 
Another of his assistants was Stewart McKay, of 
Sydney, his biographer,* to whom I am much 
indebted for many of my facts In a foreword to 
his biography he gives two quotauons which record 
opinions of his contemporaries as to the outstanding 
place which Tait occupied “ The caviues of the 
body were a sealed book until the father of abdo- 
minal surgery, Lawson Tait, and our own Joseph 


* Lawsou 'To.il Mis Lifs and Wovk^ 1922 London 
Bailliere, Tindall & Cox 



e^ ‘»‘i ,t .'?« " rSs tavt”* j 


•^4 b 


^ITS’ 




ver (Joseph P «ot 

operate of and S and 

^3faie or Pai?J ^^Plesr ^^Se ^^'trous 
'''^ch Jjg ^ a small i,^ Prefer“*‘^^^a] 

of or 7t ^^^Pital 

°^the '^'iio re/ioj*^^ tecfi. f Pioneer o^ . 


' £KS}*e-4p-l .. -. 

i-SS^-S'^i-Sr- 

Siiia;; njeerir, -^n ^atterc , ^•’ and 

contact jr, P°up Tvjth^* ^in f^^^ca; nr^ '^^ch 

^ork^^hich Te f^ienl^^^^ and 

S' O-SitS*. a%S « ”iS'* 


Of S'e O” nJSoSSfo* C ®TS- 

Matures f^^adon aSf®® ^dd ‘^^P^ed W'ere si”^ '^ay |j fJdch 

^^^ren?J''^^o bodew Jis ,!f surr ^^ess ^,^^he^vs S’^dcer^v^^ sa,d it from^ted 

h^self ?°dtem rn *^^ajs jq ^L^dose to He Someth The<; anw ^^Ongej. 

'"2? 2ted'g«2t2'''J2o*°g'*2s P^mpS '“*'i°d a”‘™^£72 

'°w3S f oC^P« 6,4 Ws 

£ 2S 


Advance r' ^^Pinr^ 
^^'^ocacl '""/d the ^dd 
P^obler/, chan^i’dobien. 


^at S found^ 
,^^^^dr's ,t^ced r. 


r°^Ws . dhanoj^^otenis '“-i-s s/ouf fits A^ded to T^dieventenr^ddahties , ■‘de fg^t the. 
x^ffZ^'ice^ ^ost ^^^d_to tt " ^'atertan d^'l^^ed ^tt^orksZ\oontem^!^°P^ and^^J^Shon^t?!^ he 


‘antiseptfe^Pdc 
mergc/^^^sm ’ 


by ch 

anrget^"”'^^ fahen 

Of I.S4,f'0 - 


^ «tore c ^ta^on, 

^^■ena J^ept b| ?®d3 




f 0”d „ S' BnS," 

S.o2o??2e'SlAt'S'”’ 


^aduah- ,^Wh o^^ and" 


diPt^jvnnojv o 

'■°* "» .. d , d^scs Of „ 


^dipJantat,°^®^dve ff^dunents 4 £> ^ ^^14/ r ^tCTjr r 

^'^t ffl~,i?ddpose. „...^^t js °^acrv7i^^_ds to ^^d -Bone,,... fcp . ^^Atm 


's2S;2? 


S *<=.£?“ 


“""Pa/ S “-Se S* 'o i S wiS“P d„S' "/.airs “'"a 

°" »" agS^Pg fStPanafS aP6,aS 'ia^LS «.« *!»’*« 


^CfPVTr ' ”'’ “"f 'arge,' "PdiaSL'A S'A Pier-rt A' 


«^4a?f^entbnta;^''«JVfQt^ 

.2A?,'s2s“‘'a2|fc«-ppp,, 


2S£.AS2p&a-?"aa^i-'^^^ 


:®nior- 


. the va,7^^^ W'as refl„ ^ other ^“BP 

‘iaS®®o&f4'‘' s AS: 


h^om thi, „ap 


^dn mbhi J^PProxFr^^^one sufn^^^^o 


for 


“■^Arr-^ 

^«earch 


A-s 

dura 




bone front ahpp2|da ^!-®^^bt/vi",Jdd 


■a wtr^^ycCd" 





84 


THE BRITISH JOURNAL OF SURGERY 


Fibrin membrane, kindly prepared by Dr R G 
Macfarlane according to the method described by 
him (1943)5 was laid between the disc and the surface 
of the brain in four of the animals in which dura 
had been removed 

RESULTS 

A total of sixteen animals was used All remained 
well and free from infection except on one occasion 
when three of the four animals operated upon 
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Fig 76 — Inner aspect of \ault of skull, 2 months after 
operation, showing floor of capsule and nm of cut dura No 
abnormality m brain 

developed a local abscess contaimng Gram-positive 
COCCI Aseptic precautions were observed as closely 
as possible m these experiments, but, since the 
operations had to be done in the room in tvhich 
the ammals were kept, obvious opportimiUes for 
contammation existed 

The thirteen remaimng rabbits 
of the series showed no effusion 
or other abnormahty at the site of 
operation They were killed and 
examined at intervals varying from 
one week to seven months after 
operation At these times a pair 
of ammals, with and without intact 
dura, was selected The whole of 
the vault of the skull was removed 
in one piece together with the 
cerebral hemispheres and fixed in 
formaldehyde The disc was then 
removed after dividing the fibrous 
tissue covering it Smtable blocks 
were prepared in the coronal plane 
after decalcifying the bone in 
formic acid, and paraffin sections from these were 
stained with Ehrhch’s htematoxyhn and eosm, 
Weigert’s iron htematoxyhn and Van Gieson’s 
mixture, and with phospho-tungstic-acid htema- 
toxykn 

Macroscopical Examination — From the 
earhest stage (i week) the disc was enclosed by a 
capsule of fibrous tissue which gained httle in 
density with age, and at all times presented a smooth 
ghstemng inner surface from which the disc itself 
remamed free The dorsal part of the capsule 
was formed in part by the pericramal flap, with 
which the newly-formed fibrous Ussue was blended 
m a contmuous sheet Over the cut margins of the 


bone the surface of the fibrous tissue sloped in con- 
formity with the bevelling of the disc and became 
continuous with the dura inferiorly Where the 
dura had been sacrificed the gap was filled in by 
a layer of glistening grey tissue which only differed 
from the adjacent dura in being less dense The 
cut margins of the dura could be clearly seen even 
after 4 months had elapsed (T/g 76) Fibrous 
adhesions in the 6-months’ specimen prevented 
observation of this feature At i month and later 
the floor of the capsule often appeared opaque, 
yellowish, and gritty from the deposition of bone 
within the tissue This began at the margins, 
usually in an eccentric fashion, and spread towards 
the centre Nevertheless, in certain instances this 
change was absent, even at 6 months 

The disc could often be moved slightly in its bed, 
but in some it was wedged firmly into the bone 
Yet in all instances it could, after splitting the 
capsule, be levered out of posiuon It then slipped 
out easily Its texture and appearance seemed 
unaltered by contact with the tissues save for a 
slight uneven milky opacity of its surface, due to 
the adherence of living cells 

Microscopical Examination — By the end of 
the first week {Fig 77) the capsule is composed of 
circumferentially arranged spindle fibroblasts separ- 
ated by dehcate collagenous fibrils Towards its 
inner surface the interstices are someumes filled 
with laked red corpuscles, and a httle fibrin separates 
the capsule from the disc There is an increase of 
spindle fibroblasts in, the superficial aspect of the 
dura beneath the disc and, where a gap in the dura 
had been made, the deficit is filled by a sheet of 
similar fibroblasts This basal layer of fibroblasts 



Fig 77 Site of eraft i “fter opention Fibrin membrane (X) in floor 

of capsule Htcmato\ylin and eosm ( x 65) 


is continuous laterally with the endosteum of the 
adjacent bone Here there is great osteoblasuc 
activity and new bone is being laid down in the 
wedges of young fibrous tissue that conform to the 
bevelled edges of the disc An increase in numb r 
and size of the osteoblasts over the inner and outt r 
tables of the skull extends for a distance of i cr 1 
from the margins of the bony deficit 

At I month the picture is similar, but the cellu- 
larity of the capsule has dimimshed, especially in 
the dorsal wall {Fig 78) The inner surface is hned 
with a few large mononuclear cells of irregular 
outhne The floor of the capsule is composed of a 
vascular fibrous tissue which appears distinct from. 
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though contmuous with, the subjacent dura and is 
clearly blended with the endosteum laterally It 
badges the gap between the still identifiable cut 
edges of the dura Laterally it contains trabecula 
of lamellar and, in places, coarse-woven bone 


As already noticed, opacities were observed 
macroscopically on the surfaces of the disc, due to 
the presence of cells These were exammed imcro- 
scopically by washing the disc m distilled water, 
staimng it for a few mmutes m i per cent tolmdm 



Fig 78 — Site of graft i month after operauon Dura sacrificed Adhesions benveen capsule and leptomenmges 
Bram normal Htematoxylm and ran Gieson ( x 6 5 ) 


But m the three animals killed at this period the 
degree of bone-formation varies in two (one with 
mtact dura) it is shght and confined to the margins, 
while in Ae third (dura intact) the whole floor 
except the central 1 8 mm is ossified 

At later stages, up to 7 months, there is httle 
■r further change The collagenous fibres of the 
capsule become coarser, with concomitant decrease 


blue, and, after further washing, placing it upon a 
glass shde The transparency of the disc permitted 
the use of all objecnves, including the m oil- 
immersion lens, for exammaoon of the surface placed 
uppermost Numerous cells, often m groups, were 
observed in all the experiments After two weeks 
they were mainly polymorphic cells, some of which 
resembled fibroblasts while others, including many 



Fig 79 — Sue of graft z months after operation Dura mtacl Ossification of greater part of floor of cansule 

Hiematoxyltn and van Gieson (\ 65) pi-uit 


of cellulanty Occasional flattened cells are present 
on the inner surface, but there is no defimte cellular 
lining Ossification (Pig 79) is confined to the 
basal part of the capsule and in general tends to 
increase with time, but it is inconstant and was 
absent m one of the rabbits killed at 6 months It 
appears to be unrelated to the presence or absence of 
dura Local osteoblastic activity gradually subsides 
leaving evidence of architectural reconstruction of 
the neighbounng skull This is somewhat expanded, 
forming a buttress about the disc The medullary 
spaces are enlarged and there is in places a mosaic 
^ appearance of the Haversian systems of the lamella 


small muinnucleate giant-cells, contamed mgested 
red corpuscles and were clearly macrophages In 
addiuon there were groups of ceUs resemblmg 
smaU lymphocytes, and numerous free red corpuscles 
At later stages the red corpuscles had disappeared 
and the macrophages often formed large syncytial 
masses 

Other cells, mdistmgmshable from fibroblasts, 
were also numerous Both surfaces bore all types 
of cellSi but^ on the whole, the lower concave 
snriace had a richer growth than the tipper, which, 
being convex, came into close opposition with the 
capsule 
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The brain and leptomerunges appeared perfectly 
normal in aU rabbits where the dura had been pre- 
served In 4 out of the 7 animals m which the dura 
had been sacrificed or torn (one ammal) delicate 
fibrous adhesions were present between the fibrous 
tissue of the capsule and the leptomenmges over 
one small area In 3 of these 4 the superficial 
cortex had been stabbed beneath that area, leaving 
a narrow tapering scar of gha and connective tissue 
There remained 3 animals in which removal of tlie 
dura was not followed by the formation of adhesions 
In one of these, killed after one week, the cortex 



had also been superficially stabbed, and it may be 
assumed that adhesions would have formed here 
had survival been longer 

Ftbrm membrane was used to form a layer between 
the disc and the surface of the brain m 4 of the 
ammals in which dura had been removed Unfor- 
tunately two of these ammals were in the batch 
that became infected The remaining two were 
killed after i and 4 weeks respectively Dehcate 
fibrous adhesions were present between the surface 
of the brain and the floor of the capsule m the 
4-weeks’ specimen At i week the fibrm shows a 
border of macrophages from i to 2 cells deep , in 
places they have fused to form foreign-body giant- 
cells At 4 weeks the fibrin has been broken up 
mto small masses and incorporated in the fibrous 
tissue formmg the floor of the capsule Much of it 
has been replaced by sohd masses of large polygonal 
cells with granular eosinophil c5rtoplasm {Fig 80) 
With the polariscope this granularity is found to be 
due m part to the presence of numerous doubly- 
refiractive acicular and elongated hexagonal crystals 
of varymg size The fibrm in two of the infected 
animals, dymg after 6 and 12 days respectively, 
contains many similar but smaller crystals, but 
none could be seen m the umnfected ammal kiUed 
after i week 


DISCUSSION 

Study of the histological reacuons that follow the 
implantation of acryhc-resin discs mto the rabbit’s 
skull indicates that this substance may also be 
suitable for the repair of defects in the human skull 
The plastic, as expected, excites a foreign-body 
reaction and thus its surfaces become coated with 
large numbers of macrophages The abundance 
of these cells, together with fibroblasts, in this 
situation shows that the plastic is not obviously 
cytotoxic Nor are there any demonstrable histo- 
logical effects upon the adjacent cortex As the 
experiments have shown, the disc rapidly becomes 
encapsulated by fibrous tissue from which, however. 
It remains detached The dura at its base remains 
relatively inert and the capsule here is formed by the 
activity of the adjacent endosteum Hence it is not 
surprising that bone is frequently laid down in this 
basal part, though this was inconstant m our senes 
and. the factor^, or factors^ controllmg it undetermined 
The superficial part of the capsule is derived from 
the pericranium and, in these rabbits, never showed 
any trace of ossification Operative defects m the 
dura were closed, not by any outgrowth from the 
dura Itself, but by the fibrous tissue denved from 
the endosteum. These stages in heahng are com- 
plete m the rabbit at about the fourth week after 
operauon, and only minor changes occur sub- 
sequently 

Where the dura had been left intact no adhesions 
formed between it and the underlymg brain 
Where the dura had been removed fibrous adhesions 
might form between the capsule and tlie Jepto- 
memnges, and this probabihty seemed to be greatly 
increased when the cortex was damaged 

SU2VIMARY 

1 The histological reacuons to the implantauon 
of acryhe-resm discs m rabbits’ skulls were observed 
in a series of expenments, in half of which the dura 
was sacrificed at the site of the cranial defect 

2 The disc became encapsulated by fibrous 
ussue from which, however, the disc itself remamed 

The basal part of the capsule was formed 
from the adjacent endosteum, which also repaired 
the gap m the dura 

4 The growth of cells upon the surfaces of the 
disc demonstrated the absence of cytotoxic proper- 
ues on the part of the acryhc resin 

5 Sacrifice of the dura, and injury to the sub- 
jacent bram, were sometimes associated with the 
presence of adhesions between the capsule and 
the leptomemnges No adhesions formed when the 
dura was mtact 

Our thanks are due to Prof J A Gunn for 
providing accommodaUon for the animals The 
expenses were defrayed by a special grant from the 
Medical Research Council 
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in iMemoriam 


HAROLD COLLINSON 

(1876—1945) 


The death of Harold Colhnson took place at his 
home at Linton, near Leeds, m January of this year 
He was 68 Spending a very full hfe, he was spared 
a long illness and was at work nil within a few weeks 
of his death 

Colhnson quahfied from the Leeds Medical 
School m 1899, took the F R C S m 1903, and M S , 
London, m 1907 He held resident surgical posts at 
the General In&mary at Leeds and was appointed 
to the Staff as Assistant Surgeon in 1907, promotion 
to the full staff conung at the end of the last war 
On the academic side he was in turn Leeds Univer- 
sity chmcal lecturer. Professor of Chmcal Surgery 
(1927-33) and Professor of Surgery (1933-6) On 
retinng from the active staff of the Infirmary 
and Umversity at 60, he became Dean of the 
Medical School and represented the Umversity on 
the General Medical Council In both posts he 
did admirable work and his chmcal outlook and 
traimng proved of great value The high regard 
held of him by the Council was shown by his appoint- 
ment to mspect and report on the final exammations 
in surgery of the Bntish Umversities and examimng 
bodies This was work he greatly enjoyed and he 
was able to complete it just before his death 

No account of Harold Colhnson would be com- 
plete without reference to his imhtary career He 
jomed the Temtonal Army m 1905 and was mobil- 
ized at the outbreak of war in 1914 He served 
abroad from 1915 ull 1918, becoming AD MS, 
62nd (W R ) Division, attainmg the rank of Colonel 
The ITst of his mihtary honours is some indicauon 
of his distmgmshed service , D S O in 1917, 
C M G in 1918, and C B in 1919 and Chevaher of 
the Legion of Honour 

The war had considerable effect on Colhnson’s 
surgical practice and it took him some ume to pick 
up the threads agam He never regretted the 
expenences he gamed during these war years and 
the many friends and contacts he made At the 
outbreak of the present war he was appointed Group 
Ofiicer for the Yorkshire area under the Emergency 
Medical Service and also Regional Advisor in Surgery 

Colhnson took a large share in the many activities 
which are inherent in a great general hospital He 
was Chairman of the Medical Faculty for a number 
of years, and Chairman of the Nurses’ Education 
Committee and of the Radium Committee of the 
General Infirmary 

He had many interests outside his profession 
For a number of years he was a keen member of 


the Branham Moor Hunt, was active in the Boy 
Scout Movement, and in later years an enthusiastic 
fisherman 

These are some of the things Colhnson did 
It is less easy to portray what a fine man he was 
Honest and smcere, no one could ever doubt his 



HAROLD COLLINSON 
1876— I 945 


absolute integrity There was no meanness in his 
soul and he always saw the best in others He 
loved his fellow men and they in their turn loved him 
True, he did not reach pre-emmence in the surgical 
world, but he was a sound surgeon well known and 
greatly respected over a wide area of Yorkshire 
He was very popular with his students, an able 
teacher, many generations of undergraduates must 
have benefited by his learmng and experience 

He leaves a widow, a son who is m practice, 
and two daughters 



88 


THE BRITISH JOURNAL OF SURGERY 


VISITS TO WAR CLINICS 


THE ‘SPINE UNIT’, MINISTRY OF PENSIONS HOSPITAL, 

STOKE MANDEVILLE 


Anyone who recalls the picture of the Lioness of 
Nineveh, with spinal cord transfixed by an arrow, 
dragging herself by the forelegs, in a supreme effort 
to reach her enemy, must sympathize with the 
soldier who, in the heat and height of battle, is 
struck through the spine and lies paralysed 

Recollections from the last war of cases of spinal 
injury have left unpleasant memories of hopeless 



Fig 8i — Walking esercises in parallel bars (improiised 
from Balkan beams) 


helplessness, of sores, and of smells, and it was 
with some such mental picture that one entered 
the ‘ Spine Umt ’ at Stoke Mandeville 

These thoughts were qmckly brushed aside by 
the brisk and purposeful air that pervaded the ward 
The atmosphere was cheerful and the patients were 
bright and of a good colour They were all busy, 
either writing or reading, doing embroidery, or 
making string belts Their state was good , they 
had been hfced right out of the dominance of 
urinary infection and of bed-sores This happy 
result has been brought about in three main ways 
The first and most important approach is the psycho- 
logical Immediately on arrival the patient is 
assured that because he is paralysed it does not mean 
that hfe is fimshed and that he will never be able to 
do anything again Before him he sees men, 
sirrularly afflicted, but bright and cheerful, sharing 
in the communal work of the ward and some actually 
going daily from the ward to do work in a nearby 
factory This visible proof of recuperation is of 
the highest value in convincing the man of the 
truth of what he is being told It proves that hope 
IS not vain and that help is to hand 

The second approach is by reducing urinary 
Titis has been brought about by supra- 
pubic and tidal drainage, which is apphed to practi- 
caUy every pattern (see Fig 84) This tidal drainage 
IS an advance on any routine method previously in 
unnary infection is not thereby 
abohshed, it is kept in control In the writer’s 


opinion this fact is largely responsible for the im- 
provement in the health and well-being of the 
patients 

The third approach is the combat against bed- 
sores The fight has been won, but it is still on 
and has to be waged with constant unremitting 
vigilance Almost every patient who comes in 
has a bed-sore, some of them literally as big as 
soup plates , even these become healed 

Work such as this means the expenditure of 
much thought and energy Individual care is 
demanded of the medical officer, the nursing sisters, 
and, by no means least, the orderhes A ' Spine 
Unit ’ in fact requires a larger ratio of workers to 
patients than any other type of ward because there 
IS so much detail work to be done 

The medical officer in charge of this ward is 
Dr L Guttman, who spends the whole of his time 
and lavishes all his care and thought on his patients 
The picture showing the men playing polo in wheel 
chairs {Fig 83) indicates his ingenmty in providing 
occupation and amusement 



Pig g2 Sling exercise m a cauda equina lesion in a 

spinal ward 


The surgery and the management of the bladder 
and the whole pohey of urinary protection is under 
the direction of Mr E W Riches, M C This work 
IS all-important, for, unless urinary infection is 
controlled, other precautions would be in vain 
So much for the directly medical and physical 
aspect of the problem There is still something 
more to be done to prevent these men from being 
cast on the human scrap-heap It is not enough 
just to pension them and think that our duty and 
indebtedness to them is thereby discharged What 
they crave for is to get back into the world of work 
m some way or another It is all very well to ke6p 
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a rnan amused for a time with embroidering regi- 
mental badges or making string belts, but that is 
not enough Every effort should be made to secure 
for each disabled man some place m industry As 
the Mimster of Labour, Mr Ernest Bevin, said 
“ If a man becomes a master of a craft he masters 



Fig 83 — Wheet-chair polo This game can be plai ed b> 
anj number of pauenis It is plajed with short polo sticks 
adapted to the height of the wheel chairs, and a wooden disc is 
used instead of a ball 

his disabihty ” This may sound a difficult thing 
to do, but a beginning has been made at Stoke 
Mandeville and it is working well 

The Medical Superintendent, Major-General 
Blake, has kindly described the arrangements which 
are bemg made to introduce vocational traimng — 


self-rehabihty amongst them, and give them the 
biggest possible sense of self-assurance that we 
can (2) To instiU into them the feehng that, 
although they are crippled, they are just as good at 
certain occupations as the man who is not ” 



Fig 84 — General view of a spmal ward, showing appar- 
atus for tidal drainage 


At the present time there are actually six panents 
in this umt who are going out to work The men 
leave the hospital by ambulance and are taken to a 
factory (The Ecko Factory, Aylesbury) where they 
work for two hours and a half, after which they return 
to hospital It is reported that none of the men 




Fig 85 — Gunshot injury of the spinal cord in the mid thoracic region, with complete transserse 
lesion showing an enormous bed sore A, Photograph taken on Aug i, 1944, after evcision of the 
slough , B, Photograph taken on Jan 22, 1945, about three weeks after complete healing 


as distmguished from occupational traimng — into 
the hospital wards, at an early stage m the treatment 
of pauents The following extract from one of his 
reports shows what is being aimed at — 

“ From study of patients in hospital, the fact 
that a man is paralysed and loses the use of his legs 
seems to sharpen his wits and make him more 
mentally active, and this fact should be borne in 
mmd when selectmg vocauonal traimng and trades 
for these men The intention of introducing 
vocauonal traimng is, if possible (i) To foster 


who have been out to work have come to any harm, 
and all seem to be the better for it and their mental 
outlook improved 

Arrangements have been made so that the men 
get some pay for the work they do This helps, 
too, and, as was said before, the sight of pauents in 
the wards actually going out to work is a sumulus 
and comfort for the new pauent Here, then, is 
the beginmng of team work of the best kmd between 
three Mimstries, those of Health, Pensions, and 
Labour A hopeful sign ' 
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SHORT NOTES OF RARE OR OBSCURE CASES 

FATIGUE FRACTURE 

By A RONALD, Wing Commander, R A F V R 


Considerable interest has been shown in this 
condition during the past two years and numerous 
cases have been already published In February 
of this year a patient with bilateral fatigue fractures 
of the fibula came under my care and as far as I know 
no example of the bilateral symmetrical lesion has 
been published in this coimtry A case in America 
has recently been pubhshed by A Scott Hamilton 
and H E Finklestein (1944) 

CASE REPORT 

History — In a cross-country run the patient had got 
within twenty yards of the finishing post when, on 
attempting to lengthen his stride, he felt a severe pain 



Fig 86 — Radiograph at tw elfth \\ eek 

in his left ankle and fell to the ground Although he 
had considerable pain the next day he continued at his 
work, reporting sick each day and hating applications 
of lin meth sal 

Two weeks later, because of the conunuing pain, he 
was X-rayed The radiograph was said to show no 
bony injury He was then treated by radiant heat and 
massage 

Four weeks later, because no relief had been obtained, 
he was referred to the Orthopiedic Department 

On Examination — He locahzed his pain to a point 
some 2+ m above the external malleolus, and palpauon 


of this area revealed a fusiform swelling of the fibula 
Radiography showed considerable new-bone formation in 
this region typical of so-called ‘ faUgue fracture ’ 

Rc-examination of the radiograph taken two weeks 
previously showed a crack running through almost half 
the thickness of the fibula He also complained that for 
almost the same length of time he had had pain of lesser 
intensity in the right ankle, at almost exactly the same 
level This was explained to him by the Unit Medical 
Officer as being due to the strain of walking with the 
greater part of his weight on the right ankle Examina- 
uon showed local tenderness but no thickemng of the 
fibula Radiography showed very early changes of 
fatigue fracture 
Progress — 

Tenth week Reported to the Orthopaidic Department 
Radiograph of the left leg shows calcification of the callus 
proceeding and umon almost complete 

Examination of the right leg show’cd a slight fusiform 
swelling and a radiograph showed a little new-bone 
formation on the posterolateral aspect of the fibula 
Patient continued on light duues 

Twelfth week Reported again to the Orthopa-dic 
Department Pain diminishing — radiograph of left leg 
shows that consolidauon is taking place Right leg shows 
callus well calcified [Ttg S6) 

Sixteenth week Now free from the original type of 
pain, although during the past week, owing to a change 
of his duues, he has had to stand a great deal and has 
experienced a burning type of pain at the fracture site 
Left leg Fusiform swelling has dimmished in size 
and the leg is free from tenderness A radiograph 
shows the fracture soundly united 

Right leg Merest trace of a ndge at the site of the 
fracture Very slight local tenderness Radiography 
shows fracture soundly united 

A comprehensive review of “ fatigue fractures ” 
has been given by J Blair Hartley (1943) 


REFERENCES 

Hamilton, A Scott, and Finklestein, H E (i 944 )j 
J Bone ft Sitrg, 2 f>, 146 ^ 

Hartley, J Blair (i 943 )j Frit J Radwl , 16, 255 


RECONSTRUCTION OF A COMMON BILE-DUCT DESTROYED IN 

A MILITARY WOUND 


By Sir JAMES WALTON 




Although of recent years accidental injury of the 
common bile-duct has become so relatively frequent 
that I have been able to publish a senes of 46 cases 
in which I have had to perform a reconstruction 
(1942), most of these cases were surgical mishaps 
occurring during the operauon of cholecystectomy 
Examples of recovery after injury from military 
wounds are of extreme rarity and this of necessity 


so, for any penetrating wound, whether due to a 
rifle bullet, a fragment of bomb casing, or a bayonet- 
thrust which injures the duct is hkely at the same 
time to perforate the hepatic artery, the portal vein, 
or the inferior vena cava, and so lead to a fatal 
haemorrhage 

The only successful case with which I am 
conversant is that pubhshed by Park (1943) 
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waterproof boots which extended to just below the knee 
The boots were overlapped by dungarees, and he had 
thick stockings beneath Some of the fluid splashed 
his face and he wiped it off with his hands 

He continued working in the engine-room for over 
three hours, and experienced no symptoms whatever, 
although one of his mates felt sick On his arrival home, 
some eight hours after the contact with the methyl 
bromide, his rubber boots felt tight and he changed 
into fresh socks and shoes There was no noticeable 



Fig 87 — Showing the marked blistering of the feet 
caused by methyl-bromide burning 


swelling nor any abnormal sensation at this period He 
went to the pictures, and after a while began to feel the 
dorsum of each foot tingling, painful, and swollen He 
walked home with great difficulty and was obliged to 
cut off his trousers and socks to remove them The 
dorsum of each foot was badly blistered No similar 
symptoms were referable to his face 

Twenty-four hours after contact with the methyl 
bromide he was admitted to hospital complaining of 
the following symptoms His feet were tingling and 
intensely painful He was feeling weak and dizzy, 
but at this stage was neither feeling sick nor in any 
abdominal pain 

On Examination — 

Local Condition — On the dorsum of each foot there 
was a large blister extending from the ankle to the dorsum 
of the toes and from the junction of the thin with the 
thick skin on either side Each blister was outlined by 
a thin erythematous zone (Fig gy) 

General Examination — The patient was well nourished 
and well developed He looked ill and toxic, and was 
obviously suffering a great deal of pain from his feet 
The outstanding feature of his appearance was the marked 
degree of cyanosis present Examination of the heart, 
lungs, and abdomen was negative Pulse, 72 , tempera- 
ture, 96°; respiration, 20 

Operation — Under general anesthesia, both affected 
areas were thoroughly cleansed with soap and water 
Out of interest’s sake, the blisters were aspirated, and, 
from each, i pint of straw-coloured fluid was obtained 
The bhsters were then smpped away 

Cultures of the raw areas revealed an abundant growth 
of Staph albus, and examination of the blister fluid 


showed the presence of numerous polymorphonuclear 
leucocytes 

The two burnt areas were treated with tulle gras 
and sulphamlamidc powder 

Progress — For four days following operation the 
general symptoms were intensified and he experienced 
sickness and frequent vomiting The weakness and 
dizziness persisted and he also suffered from sleeplessness, 
headaches, pains in back and limbs, and cold sweats 
Both temperature and pulse were elevated throughout 



Fio 88 — Showing hciling 14 daj-s after 


this period, the temperature reaching 103° and the pulse 
1 16 The cyanosis became intense on the day after 
operation and then dimimshed gradually W^ith the 
disappearance of these toxic manifestations his general 
condition improved The burnt areas healed well in 
21 days, although a good deal of pain was present in the 
early stages 

COMMENTS 

Several features, both obscure and interesting, 
are worthy of special note 

1 The explanauon as to how the burns were 
produced is not clear Why were the well-protected 
feet the site of blistering and not the face, which 
actually came in contact with the vapour’ 

2 This type of burn is characterized by a delay 
of eight hours before symptoms become manifest 

3 The symptoms are both general and local — 
the former being characteristic of a severe toxemia 
and the latter consisung of intense pain and severe 
bhstering The cyanosis is an outstanding feature 

4 The case illustrates the great quantity of 
fluid which may be lost in burns of the second degree 

type ^ 

5 Examination of the bhster fluid and the raw 
surfaces showed neither to be sterile 

I wish to thank Mr James Fleming for permission 
to pubhsh this case 
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ENCYSTED ADENOMA OF THE HEAD OF THE PANCREAS 


By B T ROSE, Birmingham 


CASE REPORT 

History — A woman, aged 39 years, was admitted 
to hospital with a painless swelling just to the right of the 
midlme and above the umbilicus tvhich she had noted 
for three months The stomach was above and to the 
left, with the transverse colon below' 

A diagnosis of retroperitoneal sarcoma was made 
Operative Findings — A localized encapsulated 
tumour the size of a grape-fruit was found attached to 
the pancreatic head, with the duodenal loop stretched 
and flattened round the tumour Careful dissection 
separated the duodenal loop off the tumour Separation 
from the pancreatic head was associated with considerable 
hemorrhage and slight damage to some of the superficial 
pancreatic lobules The abdomen was closed with 
drainage dowm to the pancreatic head 

Convalescence was stormv with a small pancreatic 
fistula for three weeks, after which healmg occurred 
The patient remams well after six months 

Microscopical exanunation revealed a simple adeno- 
matous structure 

I am indebted to Mr W J Pardoe, of Birming- 
ham, for the illustration 



Fig 89 — Section through the tumour ( x A ) 


VOLVULUS OF THE STOMACH 

By B T ROSE, Birmingham 


CASE REPORT 

History — h G , a pamter 39 years of age, complained 
of attacks of severe epigastric pain lastmg about a week 
and occurring every three or four months over a period 



Fig 90 — Radiograph showing the stomach apparently divided 
into two sacs and also the deformed duodenal cap 


of twelve years The pam bore no relation to food and 
■was relieved by alkalis He vomited occasionally during 
the attacks 

The fractional test-meal was normal and mvestiga- 
tion of the blood revealed no punctate basophiha The 


amount of lead in the 24-hr urme never rose above 
02 mg, even after a provocative dose of 40 umts of 
parathormone 

A barium meal showed a rather dilated stomach 
with a deformed duodenal cap which was suggestive of 
ulcer 

Fortunately, while m hospital he developed an acute 
attack of pam, and a barium meal revealed a most unusual 
appearance {Ftg 90) The stomach appeared to be 
divided into two sacs by a medial constriction, the 
duodenal deformity being still present A further 
X-ray examination a week later again showed merely a 
large stomach with a deformed duodenal cap At his 
own request, the patient was discharged from hospital, 
but was re-admitted nme months later Over this 
interval he had four severe attacks of pam The pam 
had become much more severe and each attack had 
lasted for 48 hours The radiographic appearance of 
his stomach showed the large stomach with deformed 
cap as before A tentative diagnosis of volvulus of the 
stomach was made and laparotomy decided upon 

Operative Findings — ^There was a rope-like adhesion 
fixmg the lesser curve of the stomach to the anterior 
abdommal wall m the region of the falciform ligament 
The greater curve was adherent to the transverse colon 
at a point diametrically opposite the first band (Fig 91) 
The stomach was dilated both proximally and distally 
to these adhesions, which formed an axis around which 
the two portions of the stomach could rotate Marked 
cicatricial stenosis of the pylorus was also present 

Comment — The impression gamed was that over- 
loading of the proximal and distal pouches would cause 
rotation around this axis, givmg rise to a foldmg of the 
stomach (Fig 92) This would explam the appearance 
shown on the opaque meal taken durmg a severe attack 
of pam 


94 


THE BRITISH JOURNAL OF SURGERY 



A partial gastrectomy was performed, the Imc ol 
section being above the level of the adhesions 

^ ® portions of the stomach removed 
showed an extreme degree of pyloric stenosis 


Histological examination of the stomach and adhesions 
revealed no ulcer nnd no signs of malignancy 
A complete recovery has ensued 



no 93— Drawing showing the suggested folding of the stomach 
giving rise to the appearance seen on radiograph} 


I am indebted to my colleague. Dr A P 
Thomson, for this case , to my house surgeon, 
Mr Ian McNab, for his help wnth the notes and 
sketches , and to Mr W J Pardoe for the coloured 
drawing 


DOUBLE INTUSSUSCEPTION FOLLOWING MULTIPLE POLYPOSIS 

OF THE SMALL INTESTINE 


By P H BEALES 

SURGCON, ESSEX COUNTS HOSPITAL, VVANSTEAD 


AND E FRANKEL 

PHVSICIAN, ESSEX COUNT} HOSPITAL, VVANSTEAD 


polyposis of the small mtesune is a ran 
giving rise to vague symptoms and tht 

of periodic atmeks of severe colicky abdominal pair 

lose Tmhf They^becomT a 3 ic 

£inv occasional metena 

USMIW dnn r abdominal mass 

usually due to an intussusception, may be palpable 

The obscure nature of the symptoms may siLgesi 

investigations are often negative, 
be Suffering W 
^ctional dyspepsia The following casf Vs s 
good illustration of this condition 

CASE REPORT 

For^'e 

attacks of upper abdnm^fi ^ bad had repeated severe 
upper abdominal pain At first she had one 


attack every six to nine months, but during the last 
five years they became more frequent An attack 
usually woke her early in the mormng The pam was 
of colicky nature and was accompanied by nausea and 
vomiting Sometimes one attack was followed by another 
and she usually felt sick for two to three days In 
between these attacks she felt well The pain was not 
related to food During the last thirteen years she 
saw many doctors and had repeated investigations of 
her gastro-mtestinal tract, which were all negative, and 
as a result of this, she was thought to be suffering from 
a neurosis and received psychological treatment, without 
much improvement in her condition The patient was 
very definite about the seventy of these attacks, which 
made her life a misery 

On Admission — She was admitted to this hospital 
on Dec 24, 1944, havmg had a severe attack of abdommal 
pam accompanied by vomiting five days previously No 
abnormal physical signs were found on examination A 
barium meal did not reveal any organic lesion in the 
stomach or duodenum, but one loop of the jejunum was 
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At Operation — The tumour was found to be encap- 
sulated and to arise from the sheath of the tendon of 
flexor digitorum longus of the third toe This was 
photographed {Ftg 95) and excised 


composed of fused nodules varying m size from a 
few centimetres to one centimetre On section, the 
nodules arc composed of firm grcyish-whitc tissue with 
scattered bright orange areas 



Fig 05 — Photograph of benign giant celled tumour 
of tendon sheath, taken at time of operation 


The skin wound healed easily although it was left 
in a very thin state at the end of the operation 
^ 1 HE Specimen (Report by Dr R \V Scarff, Bland- 
5unon Institute of Pathology, Middlesex Hospital) — 
irregular encapsulated tumour measuring 4 2 cm 



nc 96 — Microphotopraph of benign giant celled 
tumour of tendon sheath (x 300) 


Section {Ftg 96) shows a moderately cellular spindle- 
ccll stroma with areas of fibrosis Scattered throughout 
this stroma arc numerous multinuclcatc giant cells and 
collections of foam cells Frozen secuon shows that 
these loam cells contain fat and doubly refracule hpoid 
The tumour also shows some attempt at the formation 
of synovial spaces 

Diagnosis — Benign giant-cellcd rumour of tendon- 
sheath 

\Vc should like to thank Dr R W Scarff for 
his help in reporting upon the sections and for the 
microphotograph 


REVIEWS AND NOTICES OF BOOKS 


Minor Surgery By R J McNeill Love, MS 
(Lond ), F R C S (Eng ), FIGS, Surgeon, Royal 
Northern and Metropolitan Hospitals , etc Second 
edmon 7 x 4J in Pp 392 -f viii, with 201 illus- 
trauons 1944 London H K Lewis & Co Ltd 
15s net 

Wh^ does a fad become a fashion ’ This is at least 
the third book with the title Minor Surgery to be published 
in four years The fashion must be spreading, as this is 
tne second edition The author begins his preface by 
teUing Ae reader “ It is not an easy task to define pre- 
cisely the limits of mmor surgery ”, so perhaps wisely 
he doesn t attempt it He intends it to be a guide and 
am to House Surgeons and Practitioners “ who from 
choice or necessity feel called to deal with mmor surgical 
problems or common surgical emergencies” If so, 
then me principles of surgery should be more stressed 
Md clearly stated in the first part of the book, otherwise 
wim^he'^*^^'””^'^ happy to class himself 


Wlm doomed to go in company with Pam 
And Fear, and Bloodshed miserable train 
1 urns his necessity to glorious gain ” 


Too much has been attempted in the space allotted, 
hence the impression remaining in the reader’s mind is 
that no complete picture of any condition is adequately 
portrayed The examination of the patient should 
commence naturally with the history, but not merely 
of the conditions mentioned in the text, viz , gastric 
and duodenal ulcers and cholelithiasis, but in many 
others The majority of patients present themselves 
cither with a lump or a pain, or both, and the history 
of mode of onset, accident, previous attacks, etc , might 
be mentioned to guide the house surgeon 

Physical signs are compressed into thirteen pages. 
It would be better almost if they were omitted altogether 
Antisepsis and asepsis is next considered, but no 
definite lead is given from the author’s experience which 
would be so useful to the young practitioner who finds 
himself compelled to act on his own responsibility 
“ True necessity hath no law ”, but as Robinson Crusoe 
said, ” necessity makes an honest man a knave” and 
this perhaps might be avoided 

In discussmg wounds, treatment by sulphonamides 
IS dismissed with “ If considered necessary a prophy- 
lactic course of chemotherapy is prescribed ” How 
this IS done is not stated, and penicillin is omitted alto- 
gether 
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treatment through a frontal approach The last paper 
IS a study of 20 cases of the Arnold-Chian malformation, 
a herniation of the cerebellum and brain-stem into the 
cervical part of the spinal canal associated with spina 
bifida and myelomeningocele 

For those concerned with this branch of surgery 
the work will prove interesting and stimulating 


Shoulder Lesions By H F Moseley, M A , DM, 
M Ch (Oxon ), F R C S , (Eng and C ), FACS, 
Lecturer in Surgery, McGill University, Assistant 
Surgeon, Royal Victoria Hospital, Montreal 9J x 
6f in Pp i8i + M, with 70 illustrations 1945 
Springfield, 111 Charles C Thomas (London 
BaiUiere, Tindall & Cox ) 84 50 

The main objective of this book as stated by the author 
IS to carry on where E A Codman, of Boston, left off 
Codman’s well-known monograph on affections of the 
shoulder-joint was highly individualistic, as might be 
expected in a pioneer work Mr Moseley seems to hat c 
followed this lead He writes with enthusiasm, the 
subject-matter is attractively presented, but in actual 
fact the content is largely derived from the writings of 
others His personal experience, if one may judge by 
the material recorded in detail, appears to be somewhat 
limited A large amount of space is allotted to two 
lesions of the shoulder — rupture of the rotator cuff (old 
style supraspmatus tendon rupture) and calcification in 
the rotator cuff In recent years these lesions have 
figured prommently in American orthopaidic literature 
There are also two chapters contributed by colleagues 
on the neurological aspects of shoulder pain and on 
X-ray diagnosis and treatment, respectively These 
sections contribute to the lack of balance which is a 
characteristic of the book They extend beyond the 
hmits of the subject, and have not been critically inter- 
woven into the text as a whole The X-ray section 
shows some of the fallacies of radiographic diagnosis 
tn vacuo as applied to lesions of the skeleton 

The elegant format of this work will excite the envy 
of British publishers in these days of paper scarcity 


Hey Groves’ Synopsis of Surgery Edited by Cecil 
P G Wakeley, CB, DSc, FRCS, FRSE, 
FACS, FRACS, Senior Surgeon to King’s 
College Hospital , etc Twelfth edition 7J x 
4I in Pp 632 -f- viii, with 195 illustrations and 
13 coloured plates 1945 Bristol John Wright & 
Sons 25s net 

“ Two hours meditation might furnish him unspeakably 
to the performance of more than a weekly charge of sermon- 
ing not to reek’ll up the mfinit helps of interlinearies, 
breviares, synopses and other loitering gears ” {Areo- 
pagitica, 1644 ) 

Thus did Milton justify a synopsis in a speech for 
the liberty of unheensed printing to the Parliament of 
England, and when this book is used in the way intended 
by Its origmal author, the late Ernest Hey Groves, and 
the present editor of this, the twelfth edition since 1908, 
the contention is fuUy justified 

A Synopsis of Surgery is quite different, m its incep- 
tion and execution, from books stigmatized as ‘ Minor 
Surgery ’ or ‘ Aids to Surgery ’ which are now only too 
common These are comparable to the various Digests ’ 
one sees on railway bookstalls, and, alas, only too popular 
They are filled with snippets of interesting but often 
inaccurate informaUon, torn from their context, and 
then used by their votaries as a short cut to a pose of 
being well read and widely informed Such information 
is often used as a cloak for ill education as surely as 

“ The bookful blockhead ignorantly read 
With loads of learned lumber in his head ” 


As the late Ernest Hey Groves said in the Preface to 
the first edition, “ The title of this small book describes 
Its aim and scope ” He continues, “ It has been com- 
piled almost entirely from notes made by the author in 
prcmring students for cxamimtions ” Now, whatever 
one may think of the system of examinations, it does one 
thing, and that is help both directly and indirectly in 
making the student and future medical practitioner 
marshall and present his facts and so conduces to clear 
thinking and expression which is of the greatest value 
in his life’s work, whether this involves him dealmg with 
patients, committees, or the mystery’ of nature sumamed 
Research 

It is from this point of view that Hey Groves’s 
Synopsis has been invaluable to many students and sur- 
geons To many of the latter whose copies have been 
interleaved, it has become an invaluable book of reference 

The editor of this new edition says “ Hey Groves 
was a friend and surgical father to me ” This will be 
echoed by many , truly the revision must as he says 
have been “ a labour of love ” 

The format of the book and sequence of the chapters 
has not been changed , first principles remain first The 
first definition of inflammation has been slightly expanded, 
but by this also loses some of its direct terseness which 
was so characteristic of the author 

The effects of the crush syndrome, blast injuries, 
sulphonamidcs, and penicillin are all recorded Radium 
treatment in malignant conditions is stressed throughout 
and the possibility of endocrine treatment appropriately 
mentioned The indications for Trendelenberg’s opera- 
tion for varicose veins are given, they were omitted m 
the last 

The book is one which every student and practi- 
tioner can legitimately possess, not to take the place 
of the larger text-books, but to be used with them, to 
amplify and help in the proper method of approach and 
the reading of them Its value is hke that of a crib to 
classical authors, composed and annotated by a recog- 
nized authority 

It was a h'lppy idea to preface this edition with a 
portrait of Hey Groves “ in the cheery mood which was 
such a stimulus and example to us all ”, and it enhances 
Its value immensely to those who knew him The 
adopted son of his surgical father has fulfilled his task 
with the filial care one would expect of him, not only 
as the editor of the Synopsis, produced in 1908, but 
also as editor of the later child by the same father which 
was born in 1913 — The British Journal of Surgery 


Clinical and Roentgenological Studies of Acute 
Obstruction of the Small Intestmes due to 
Adhesions and Bands From the Surgical Clmic 
in Lund and from the Roentgendiagnosuc Depart- 
ment in Lund Being Supp 88 (in Enghsh), vol xc, 
of Acta Chirurgica Scandinavica By Fredrik Koch 
9I X 6 in Pp 165 Stockholm Kr 25 
This monograph deals with a collection of 145 cases of 
acute intestinal obstruction due to adhesions and bands 
The majority of the cases had been submitted to a 
previous abdominal operation The interval between 
the operation and the onset of the ileus varied between 
a month and thirty years The commonest cause of 
adhesions proved to be gymecological operations Lapar- 
otomies in the upper abdomen very seldom cause an 
adhesion ileus 

In Sweden X-ray exammation (plam photographs) 
IS a part of the routine investigation of each case of 
suspected ileus Distended small intestinal loops with 
fluid levels are diagnostic of ileus 

This book IS illustrated with good radiographs, which 
prove the value of this form of investigation in these 
cases The chnical data are well documented and the 
references are comprehensive 
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It IS our experience — that is, some would say, our 
mistakes — ^which teaches us, and nobody nowadays can 
have extensive experience of all branches of surgery, for 
the field is too vast, and it is essential to concentrate on a 
few special subjects if good work is to be done Thus 
the weight of experience is bound to vary, and this 
inequality is detectable in the present work, though the 
author has taken the trouble to draw upon the experi- 
ence of others, with numerous quotations from, and 
references to, their work when he feels that his own is 
deficient In spite of this borrowing from other surgeons 
the book remains very much an expression of the ideas 
and the practice of one man, who has placed before us 
a panorama of his surgical life and thus offers to his 
readers a book which is full of interest, provides useful 
information, and provokes serious thought 


Fractures and Orthopaedic Surgery for Nurses and 
Masseuses By Arthur Naylor, Ch M , MB, 
M Sc , F R C S (Eng and Edin ), Resident Surgical 
Officer, Westwood E M S Hospital, Bradford , 
Exammer in Surgery, General Nursing Council , 
etc With a Foreword by Professor Ernest Finch 
X si iti Pp 288 + XII, with 243 illustrations 
1945 Edinburgh E & S Livingstone Ltd i6s 
net 


This is a new book which is lavishly illustrated with 
photographs and drawings These arc excellent and 
well chosen and will materially assist the reader, who 
may find parts of the text difficult to understand Few 
medical students read a book of this specialized type 
and would benefit as much as will those nurses and 
masseuses who wish to acquire a knowledge of this 
branch of surgery so that they can carry out the after- 
care and treatment of the injured and deformed which 
IS delegated to them 

Definitions and brief descnptions of many lesions 
arc clear and concise Symptoms, signs, and up-to-date 
methods of treatment are suitably described The nurse 
will find useful tlie descriptions of immediate require- 
ments after the application of a plaster splint and of other 
apparatus There is no attempt to describe general 
nursing principles or to teach physiotherapy, for the 
book IS intended for nurses and masseuses to Icam the 
surgical aspect of the conditions they may be called upon 
to treat at the direction of the surgeon The author has 
succeeded in providing what is required for the teams 
who now work as ‘ menders of the maimed ’ 

This book will find its place not only in the libraries 
of Nurses’ Homes and Physiotherapy Training Schools, 
but also as a valuable reference book for many interested 
in the subject 


BOOK NOTICES 

[The Editorial Committee acknowledge with thanks the receipt of the following volumes A selection will 
be made from these for review, precedence being given to new books and to those having the greatest 
interest for our readers ] 


Symposium on Recent Advances in Surgery Rc- 
prmted by the United States Office of War Informa- 
tion from the Surgical Clinics of North America 
(Philadelphia Number) for December, 1944, with the 
permission of its publishers the W B Saunders 
Company, Philadelphia and London 9 x 6 in 
Pp 1281-1507, with 75 illustrations 

The Art of Antesthesia By Paluel J Flagg, M D , 
New York Seventh edition 9 x 6 in Pp 519 + 
XXX, with 163 illustrations 1945 Philadelphia and 
London J B Lippmcott Co 36s net 

Acute Injuries of the Head Their Diagnosis, Treat- 
ment, Complications and Sequels By G F Row- 
BOTHAM, B Sc (Manch ), F R C S (Eng ), Surgeon 
in Charge, Department of Neurological Surgery, 
Newcastle General Hospital , etc With a Foreword 
by Norman M Dott Second edition 9J x 6? 
in Pp 424 + XVI, with 201 illustrations, 12 in full 
colour 1945 Edinburgh E & S Livingstone 
Ltd 30s net 

A Text-book of Surgical Pathology By Charles 
F W Illingworth, M D , Ch M , F R C S (Ed ), 
Regius Professor of Surgery, University of Glasgow , 
and Bruce M Dick, M B , F R C S (Ed ), Surgeon 
for Diseases of the Chest, E M S , West of Scotland 
Fifth edition 9i x 6 m Pp 728 -J- viii, with 306 
lustrations 1945 London J & A Churchill 
Ltd 42s 


The Treatment of Acute Intestinal Obstruction 
By JUDSON T Chesterman, M R C P (Lond ), 
F R C S (Eng ), FACS, Surgeon, City General 
Hospital, Sheffield , Hon Lecturer, Surgical Path- 
ology, Sheffield University 81 x si in Pp 
116 + viii, with 13 illustrations 1945 London 
J S. A Churchill Ltd los 6d net 

Achievement in the Art of Healing By John 
Langdon-Davies i2i X 9l m Pp 36 Illus- 
trated 1945 London Pilot Press Ltd 2s 6d 

Surgical Disorders of the Chest Diagnosis and 
Treatment By J R Donaldson, B S , M D , 
FACS, Major, M C , A V S , Associate Professor 
of Surgery and in Charge of Thoracic Surgery, 
University of Arkansas School of Medicine, etc 
9 X 5? m Pp 364, with 127 illustrations 1945 
London Henry Kimpton 33s net 

An Index of Differential Diagnosis of Mam 
Symptoms By various writers Edited by Herbert 
Fmnch, CVO, CBE, MA, MD Oxon, 
FRCP, Consulting Physician, Guy’s Hospital , 
late Physician, H M Household , assisted by Arthur 
H Douthwaite, M D , FRCP, Physician, Guy’s 
Hospital , Honorary Physician, All Saints’ Hospital for 
Genito-urinary Diseases Sixth edition 9t X 6|in 
Pp 1128 + viii, with 798 illustrations, of which 231 
are coloured 1945 Bristol John Wright Sons 
Ltd 84s 
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PHARYNGEAL DIVERTICULA* 

By JOHN MORLEY 

PROFESSOR OF SURGERI, MANCHESTER UNIVERSITY 


Pharyngeal diverucula are among the less common 
causes of dysphagia, but they may give rise to great 
disabihty, and while the diagnosis of the condition 
IS usually simple there is considerable controversy 
as to the best method of treatment 

The remarks that follow are based on a series 
of 21 uncomphcated pouches operated on by me, 
and 2 cases comphcated by the development of 
epithelioma in the pouch 

SURGICAL ANATOMY 

These pouches were described by Zenker as 
“pulsion diverticula” produced by pressure from 
withm the pharynx, as opposed to the relatively 
ummportant traction diverticula that occur lower 
in the oesophagus Their site is a constant one, and 
IS determined by an anatomical weak spot in the 
posterior wall of the pharynx at its lower end between 
the transverse and obhque fibres of the cricopharyn- 
geus The pouch arises as a herniauon of mucous 
membrane through this potential gap and, once 
Started, its gradual increase m size will follow 
inevitably as a result of the repeated force of de- 
glutition E D Gray (1932) has described the 
earhest stage of this hermation that is radiologically 
demonstrable In a series of 250 consecutive X-ray 
exammations of the pharynx he saw in 6 patients a 
pointed barium-filled projection from the posterior 
pharyngeal wall at the level of the cricoid which is 
regarded as a potential pharyngeal diverticulum 
The imnation of the process of hermation, however, 
IS not easy to explain Cases have been reported 
in which some orgamc obstruction to the CESophagus 
lower down, such as a fibrous stricture or an intra- 
thoracic thyroid adenoma, has provided a ready 
explanation of the increase m intrapharyngeal pres- 
sure that must surely be the essential factor in 
causation But these cases are exceptional, and 
there were none such m my series One must 
assume some spasmodic obstruction on the part of 
the circular fibres in the upper oesophagus, which 
raises the intrapharyngeal pressure sufficiently to 
start the bulge, but there is no sohd basis of fact 
behind this assumption, and it is noteworthy that 
in the common condition of cardiospasm or achalasia 
of the cardiac ‘ sphincter ’ of the oesophagus, these 
diverticula do not occur 


* A paper read before the Manchester Medical 
Society on April 4, 1945 

VOL xxxin— NO 130 ^ 


I must digress briefly at this point In 1926 
when I reported three diverncula (included in the 
present series) in the Biitish Medical Journal (1926) 
the late Sir Arthur Hurst ivrote to me to point out 
that one of the illustrations of my article {Fig 97, A) 



A B 


Fig 97 — A, Lateral view of pharyngeal pouch showing 
barium lodged m the vallecula B, Anteroposterior view of 
the same pouch with both vallecu^ie filled with barium 

showed, in addition to the pouch that I had removed, 
an anterior pharyngo- oesophageal pouch such as he 
had described shortly before in the Guy's Hospital 
Reports (1925) He enclosed a repnnt of his article 
which was entitled “Anterior Pharyngo- oesophageal 
Pouch as a Cause of Dysphagia ” The arucle 
described one case only, but in his letter Hurst said 
“ Since the pubhcation of my paper I have seen 
another similar diverticulum which caused no 
appreciable dysphagia in a patient with duodenal 
ulcer ” 

Now It was obvious from the radiographs m 
Hurst’s article that the shadow of his ‘ pouch ’ was 
situated a good 2 in above the lower end of the 
pharynx, and in consultation with the late Dr E W 
Twimng I came to the conclusion that his illustra- 
Ttions^howed nothing more than barium lodging 
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in the vallecute between the back of the tongue 
and the front of the epiglottis I wrote to Sir 
Arthur Hurst to this effect, and the following 
October I received this reply “ I have waited all 
this time before writing to you again, as I wished 
to have an opportunity of re-examining the patient 
with the supposed anterior cesophageal diverticulum 
I have now done so, and must candidly confess that 
I am quite convinced by your arguments What 
we took to be a diverticulum was an unusually 
developed vallecula m front of the epiglottis It 
can have had nothing to do with the dysphagia, which 
IS still present in our patient, though no worse than 
1 8 months ago I am very grateful to you for your 
long letter, and I shall take the earhest opportunity 
of correcting my former statements on this sub)ect 
in the Guy’s Reports ” 

Unfortunately the many claims on Sir Arthur 
Hurst’s time and energies never permitted him to 
pubhsh his promised correction, and last year, after 
a long struggle against faihng health, he passed away 



Fig 98 — A large pharyngeal pouch containing food 
which was regarded as an intrathoracic goitre 


I have, therefore, thought it right to pubhsh this 
correspondence, and in doing so I should like to 
acknowledge the great courtesy and the candour 
with which he admitted his error 

PREDISPOSING CAUSES 

1 Age — ^Pharyngeal pouches occur as a rule 
in late middle age In my series the average age 
at operation was 60, the oldest patient being 76 and 
the youngest 36 The patients’ statements as to 
the age of onset of symptoms were too vague for 
precise calculations, but in most cases symptoms 
had been present for from 5 to 10 years before opera- 
tion 

2 Sex — The condition is commoner in men 
than in women In my series of 21 patients with 
uncompheated pouches there were 14 men and 7 
women The 2 patients who had pouches com- 
pl :ed by epithelioma were both men Lotheissen 


(1931) states that 79 per cent of the patients are 
males No other predisposing factor such as 
heredity or occupation emerges from a study of my 
series, nor is there any evidence that the chronic 
cough of bronchitis is an important factor 

SYMPTOMS 

Some degree of dysphagia, associated with 
regurgitation of food, is the most constant symptom, 
but patients and their friends complain with almost 
equal frequency of a most disagreeable gurghng 
noise on swallowing food or even saliva At times 
there arc attacks of violent coughing and choking 
when food is regurgitated and begins to enter the 
glottis Finally, there is loss of weight In the 
early stages the weight may be well maintained, and 
the symptoms are more an annoyance or incon- 
venience than a source of ill health Panents com- 
plain that much time is consumed in getting their 
meals down Gradually as the pouch enlarges the 
obstruction to the passage of food into the oesophagus 



Fig 99 — The same pouch filled with barium 


becomes more pronounced, and m a later or neglected 
case there is progressive emaciation In some cases 
a large pouch, when full of food, presents a visible 
and palpable swelling m the neck, usually to the 
left side, with both gurgling and regurgitation of 
food on pressure 

DIFFERENTIAL DIAGNOSIS 

Carcinoma of the oesophagus, besides being a 
much more common cause of dysphagia than 
pharyngeal pouch, has a similar age and sex 
incidence Pauents with pharyngeal pouch usually 
give a much longer history, and though in the 
later stages they may show progressive emaciation, 
there is no such pallor from secondary antemia as 
accompames the emaciation caused by oesophageal 
carcinoma 

Broadly speaking, the differentiation from other 
causes of dysphagia such as carcinoma, cardiospasm. 
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and cicatricial stenosis, depends upon X-ray exam- 
inauon with a barium swallow But occasionally 
in a straight radiograph of the chest, when a pouch 
of considerable size is full of food, the shadow m the 
superior mediastinum may be interpreted as an intra- 
thoracic goitre, .as happened in the following case — 

A man aged 51 was referred to me from the medical 
wards of the Infirmary as a case of intrathoracic goitre 
with a history of a 12-months’ loss of weight, shortness 
of breath, and difficulty in swallowing Radiography 
of the chest (Fig 98) was reported as “very much m 
favour of retrosterni goitre The gland is evidently 
enlarged more to the right ’’ The basal metabohc 
rate was increased by 41 per cent The pulse, however, 
was only 72, there was no hd retraction and no tremor of 
the hands or perspiration, and he had no dilated veins 
over the upper sternum and neck The diagnosis of 
pharyngeal pouch was suggested by a characteristic 
gurghng noise when he swallowed saliva, and a barium 
swallow confirmed the presence of a large pouch 
(Fig 99) 

ASSOCIATION OF PHARYNGEAL 
POUCH WITH CARCINOMA 

In addition to the series of 21 patients with 
uncomphcated pouches I have had 2 patients with 
squamous epithehoma developing in an old-standing 
pouch A similar case has been recorded by Capps 
and Dunhill (1933), and Fitzwilham (1934) des- 
cnbed a case of epithehoma arising m a pouch five 
years after an operauon in which the pouch was 
suspended upwards m the neck by suture without 
removal 

My first case was a man aged 57 who had had dys- 
phagia for 16 years, and in whom a radiograph to years 
earlier had shown a pouch Two months before I saw 
him his dysphagia had become much more urgent, and 
he had lost weight rapidly since then Obstruction was 
now' pracucally complete A radiograph now showed 
a filhng defect at the neck of the sac, which prevented 
the barium from entering either the sac or the oesophagus 
A gastrostomy was performed, and the presence of a 
fixed and inoperable epithehoma originatmg at the neck 
of the pouch was established The patient survived 
the operation 5 months 

The second patient was a man of 78 Forty years 
before, in the days before X rays, the late Sir Fehx 
Semon had diagnosed a pouch It had not troubled him 
greatly unul the last few months, when the dysphagia 
became rapidly worse He had lost weight quickly 
and on several occasions had brought up a little blood 
mixed with frothy expectoration He complained of 
recent pam in the left side of the neck Radiography 
showed a fairly large pouch with a filling defect at the 
neck of the sac 

As he was unable to swallow even flluids except with 
great difficulty, operation was undertaken Under 
intratracheal gas and oxygen the pouch was first exposed 
in the neck, which was adherent both to the spine and 
the trachea Excision was plainly impossible A 
Witzel gastrostomy was performed The patient devel- 
oped hypostatic pneumoma and died in 24 hours A 
specimen of the growth was removed post mortem and 
was a squamous epithehoma 

While we do not know the precise habihty to the 
development of mahgnant grovzths in these pouches, 
their occurrence m a small proportion of old-standing 
diverticula provides argument for excision of the 
sac before such a lethal comphcation can arise 


TREATMENT 

In patients with small pouches whose symptoms 
are only a mild annoyance rather than a serious 
threat to their hfe, any question of surgical treatment 
may well be postponed, and especially if the patient 
by reason of age or infirmity is a poor operauve risk 

Where treatment becomes imperative we have 
the choice between excision of the pouch and some 
minor measure designed to secure rehef of symptoms 
without the dangers associated with excision Of 
these minor procedures, invagination of the sac into 
the pharynx would plainly be feasible only for the 
very small pouches, and even so would be hkely, 
one would think, to cause mechamcal embarrassment 
both to degluuuon and breathing The operation 
of diverticulopexy, in which the pouch is suspended 
in an upward direction by suturmg it to the hyoid 
bone or the side wall of the pharynx is said to give 
complete rehef m some cases, but recurrence of sym- 
ptoms IS far too common It is plam that complete 
excision of the pouch is the only satisfactory method 

The obvious method of primary excision and 
suture in one stage fell into some disrepute m the 
early years of this century on account of the high 
mcidence of leakage, with sepsis and suppurative 
mediastimus in some cases leading to a fatal result 
It was in order to obviate this risk that Goldmann 
(1908) introduced the operation of excision m two 
stages In the first stage the sac was isolated, 
hgated, and brought out through the skm mcision 
to the left side of the neck Ten days later the 
necrotic sac was extirpated by the thermocautery 
Wilkie and Hartley (1922) advocated the Goldmann 
two-stage operauon with a shght modificauon, but 
admitted that a fistula could be expected in about 
50 per cent of cases 

Lahey (1937), in a paper based on an operauve 
experience of 82 cases and a follow-up study of 
53, states that he sticks to the two-stage operauon 
because “ we have had such a low mortahty with it 
and because it gives us such a feehng of comfort and 
security to reabze that with it the dangers of deep 
cervical celluhtis and mediastimus are ehminated ” 
He had, however, 18 cases that developed a fistula 
after the second stage and 5 with secondary abscesses 
Two pauents had a complete recurrence due to 
inadequate removal of the sac, and 2 others a parUal 
recurrence with some symptoms One died of 
urtemia after the first stage and i feeble pauent had 
the first stage only performed 

Harrington, discussing Lahey’s paper, states 
that of 227 cases operated on at the Mayo Chmc 
47 were done by one-stage and 180 by two-stage 
technique Shallow, m the same discussion, des- 
cribed 99 cases operated on by one-stage excision 
with 4 deaths, none of which were from mediasumus 

V Schmieden (1930) advocated the one-stage 
operauon In 7 cases 3 healed by first intenuon and 
4 developed fistulse which were of short durauon 

My own 21 cases have all been treated by primary 
excision of the pouch and suture of its neck There 
have been no deaths 

I regard the two-stage operauon as unnecessary 
and tedious for both pauent and surgeon Primary 
resecuon is, however, a difficult operauon and should 
in my view only be xmdertaken by those who have 
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adequate experience of gastric and intestinal resec- 
tion The sac should be washed out frequently 
with mild antiseptics for a few days before the 


t P, , IS exposed by a transverse collar incision 
at the level of the cricoid carulagc, as for a thyroid- 
ectomy, rather than by the more usual but unslghdy 




near base of operation (I) E\posur 


of the pouch (2) The pouch dissected free (3) Clamps applied 
cHmp, (3b) The suture pulled tight after remo\aI of the clamp > 


b^empued^4^Shete^“''^ I wash-out 

I regard endotracheal gaf amlT 
propane as the aninetif^r ® oxygen or cj 

operation can be doS^nderf 

one under local anesthesia al 


incision along the anterior border of the left sterno 
mastoid It is approached more readily on the 
left side, unless, as sometimes happens, the radio- 
graph shows that the pouch inchnes more to the 
right The infrahyoid muscles are usually divided 


1 
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transversely on the left side, and the thyroid gland is 
thus exposed The left middle thyroid vein is hgated 
and divided and by retracung the carotid sheath 
laterally and the thyroid gland and trachea medially 
the pouch IS identified (Ftg 100, i) It is delivered 
and dissected clear up to its junction with the pharynx 
{Fig 100, 2) This dissecuon is facihtated by tracuon 
on the fundus of the pouch with a pair of pile forceps 
When the sac is qmte free and has been drawn 
upwards and to the left, the anaestheust should pass 
a full-sized msophageal bougie past the neck of the 
pouch into the msophagus This reqmres some 
help from the surgeon in mampulaung the tip of 
the bougie downwards, and the greatest care must 
be taken lest the bougie should perforate the thin 
wall of the pouch It is not absolutely essential, 
but It IS 3 safeguard against a too drasuc excision 
of the sac which might lead, after suture, to stenosis 
of the pharynx Two pairs of Schoemaker colec- 
tomy clamps are then applied side by side near, but 
not too near, to the neck of the pouch (Ftg 100, 3) 
The pouch is now removed by cutung between the 
clamps with the kmfe or the diathermy needle, the hne 
of section between the blades of the remaining clamp 
bemg then painted with a httle pure carbohc acid A 
continuous mvertmg suture of 2/0 chromic gut is then 
inserted on a small curved needle over the clamp 
{F}g 100, 3a) The clamp is shd off and the suture 
at once pulled tight, inverting the edges of the sac 
{Ftg 100, 3 b) The same suture is then brought 
back along the whole length as a secondary invagin- 
ating stitch, and tied to the original end A few 
further points of interrupted catgut suture are super- 
added for greater security and the wound closed, 
leavmg a rubber dam drain down to the suture 
hne for 3 or 4 days (Fig loo, 4) An intravenous 
drip of glucose-sahne is advisable for the first 24 
hours, with nothing but mouth-washes, but after 
that the patient may drink sterihzed fluids No 
sohd food IS allowed for 8 to to days In all but 
the largest pouches occurring in debihtated patients, 
the above technique will prove satisfactory But 
where the pouch is a large one and the patient’s 
general condiuon poor, a prehmmary gastrostomy 
of the Witzel type affords certain advantages Done 
2 or 3 weeks before the pouch is excised, it enables 
an emaciated pauent to put on weight and to stand 
the excision better I performed this preliminary 
gastrostomy on 2 of my patients In one resecuon 
was carried out 2 weeks later In the other, a septic 
parotitis followed the gastrostomy and the resection 
was postponed for 3 weeks Primary heahng fol- 
lowed the resection of the pouch in both cases In 
2 other patients with very large pouches, gastrostomy 
was performed at the same time as the resection of 
the pouch In one of these the pouch, which held 
1 2 pints of fluid, was so adherent to the arch of the 
aorta that it tore during dehvery from the superior 
mediastinum Both of these cases healed by first 
intention The gastrostomy tube was removed in 
all cases as soon as normal swallowing of sohd food 
had been resumed, and the stoma closed spontan- 
eously at once Two further patients with large 
pouches developed severe fistulse 3 or 4 days after 
resection, and gastrostomy was performed after the 
fistula formation in order to keep up their nutrition 
and to help the fistulae to heal 


Results of Resection — Of my 21 cases, 16 
healed by first intention, 3 developed severe fistulae 
that took 9 or 10 weeks to heal, one a slight fistula 
that healed in 2 days, and 2 developed a shght 
abscess in the neck without fistula formation that 
healed in a few days 

It IS sigmficant that all the fistula and abscesses 
occurred during the last 5 years, in the period of the 
war I attribute this to two factors (i) The poor 
quahty of the clamps used, owing to the impossi- 
bihty of replacing them by new ones when the blades 
were strained, so that they tended to shp off the 
neck of the pouch , and (2) The inferior quahty of 
the war-time catgut These mishaps serve to point 
the moral that unless the suture of the neck is 
impeccably performed a fistula is hkely Even in 
these imfortunate cases there was no instance of a 
dangerous septic mediastimtis 

End-results — The climcal results have been 
good in all cases The patients have regained their 
weight, and have been umformly relieved of the 
unpleasant gurgling in the throat on swallowing 
This rehef has been no less pronounced in the 3 
patients who developed severe fistula after operation 



Fig lor — Radiograph showing the large pharyngeal pouch 


Radiological examination some time after the opera- 
tion often shows a small residual pouch, but these 
do not cause symptoms and do not appear to enlarge 
progressively 

One strange effect of a resection is worth record- 
ing A male patient, aged 61, with a 17-years’ 
history of dysphagia, who had the largest pouch of 
the series {Ftg loi), holding pints, had been in 
the habit of drinking large quanttUes of neat whisky 
The whisky would he harmlessly in his pouch unul 
such ume as he found it convement to retire and 
eject its contents, which he did after much practice 
with great facility This had gone on for some 
years, but I was not informed as to his convivial 
habits at the time of operation, and so could not 
warn him of the change in his physiology as regards 
the absorption of alcohol Within a month of 
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resuming his accustomed round he developed severe 
deltnum u emens and this has been repeated on several 
occasions since 

SUMMARY 

1 A series is described of 21 pharyngeal diverti- 
cula treated by one-stage resecuon and suture 

2 Two cases of pharyngeal diverticula compli- 
cated by squamous epithehoma originaung in the 
pouch are recorded 

3 Hurst’s anterior pharyngo- oesophageal pouch 
IS explained by barium m the vallecula between the 
tongue and the epiglottis 

4 The techmque and results of the one-stage 
excision operation are described, and its advantages 


as compared with resection in two stages are set 
forth 
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ACRYLIC RESIN FOR THE CLOSURE OF SKULL DEFECTS 

PRELIMINARY REPORT 

By Major J M SMALL, RAMC, and Major M P GRAHAM, AD Corps 

FROM A MILITARY HOSPITAL FOR HEAD INJURIES 


The problems of repairing skull defects by artificial 
replacement of the lost bone are by no means new, 
but are now of particular importance because of the 
increasing number of pauents with traumauc defects 
requiring surgical intervention The materials em- 
ployed for this purpose have been numerous, and 
have included silver, celluloid, and, more recently, 
vitalhum and tantalum 

Results in the past have not always been satis- 
factory, and the use of such foreign bodies has been 
condemned by many surgeons We consider that 
the cause of failure has been mainly due to lack of a 
smtable material However, with the development 
of plasucs, parucularly acryhc resin, the problem 
has been largely overcome This communication 
describes the use of this material in the prosthesis 
of cramal defects, and a series of 25 cases is recorded 
in which this method was adopted Certain general 
considerations of skull defect closure are also dis- 
cussed 

These 25 cases were selected from among 213 
requiring closure of skull defects which were 
operated on at a mihtary hospital for head injuries 
The methods used were as follows — 


A Auto^enowi Bone grafts — 


Rib 

Ileum 

50 

5 

Tibia 

I 

Outer table of skull 

1 

B Plastic and Metal Plates — 


Acrylic resin 


Tantalum 

130 


ACRYLIC RESIN 

Chemically, acryhc resin is methyl methacrylate 
and IS derived from acrylic acid The acid was 
discovered in 1843, but methyl methacrylate was 
not produced commercially until 1927 It is now 
used extensively for windshields and astradomes of 
aeroplanes, and, smee the shortage of rubber, for 
denture bases 

The acryhc resin used in this senes was Kallodent 
(Clear), I C I Ltd It is supphed as a monomer 


(a clear liquid) and a polymer (a powder, in appear- 
ance hke castor sugar), and on mixing the two a soft, 
snow-like mass is produced Cunng takes place 
under pressure after packing into a mould, and 
consists of polymerizauon by heat The acuon is 
irreversible, and the resulting product is a stable, 
transparent, colourless, and resinous substance 
The formula for the monomer is — 


C — GOOCH, 

I 

CH, 

Properties — The properties required of the 
ideal material for ‘ grafting ’ will be considered first 
The material should be one which will he indefimtely 
embedded in the ussues, producing no adverse 
changes in its surroundings, and will itself remain 
permanently unaltered — that is, a non-irritanng, 
inert substance In addition, it must fulfil the 
requirements of strength, simphcity of techmque in 
processing, and ease and accuracy of mampulation 
These properues are possessed by acryhc resin 
That It IS well tolerated by the body tissues is 
shown in the paper on its behaviour when 
implanted into rabbits’ skulls (Beck, Russell, Small, 
and Graham, 1945) The completely polymerized 
material is chemicdly inert, the presence of free 
monomer and its effect need not be considered if 
the correct heat treatment has been carried out 
It IS highly resistant to bacterial growth on its surface, 
and the interior will remain sterile after many months 
of external contamination (Drury, Caress, and Conn, 
1935) From a physical point of view the important 
factors are that it is hght in weight, having a specific 
gravity of i 19, and easily mampulated The pro- 
ducuon of the ‘ graft ’ is by an adaptauon of the 
methods used in denture construcuon, so that an 
exact restorauon of lost bone can be achieved with 
certainty and with the optimum cosmeuc result 
The perfect fimng thus obtained results in immo- 
bihty, which is of fundamental importance for the 
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maintenance of any free graft, in addition, pomt 
pressure, with possible resultant bony absorption, 
IS avoided The strength and resistance to deformity 
of acrihc resin plates are high, and for this reason 
It IS an admirable material for the restoration of the 
protecting covering for the brain Other properties 
which make acryhc resin particularly suitable for the 
closure of skull defects are its radiolucency and the 
fact that It is a bad conductor of heat and electricity 

THE NEED FOR CLOSURE 

In considering the repair of skull defects the 
first question is whether or not it is a necessary 
procedure The mam mdicauon is usually the 
desire of the patient to have a sohd covering for his 
brain and so rid himself of the feehng of insecurity 
so commonly associated with a large skull defect 
Intimately connected with this sense of insecurity is 
the desue for improvement of his personal appear- 
ance It IS the patient with the large frontal defect 
who demands some reconstrucnon to alleviate these 
worries , and to prevent a frank anxiety state from 
developing is of paramount importance m his treat- 
ment 

Headaches as an indication for closure must be 
carefully considered There are two types of head- 
ache commonly reheved by closure of skull defects 
The first is local pam at the site of the defect, usually 
brought on by exertion , this is commonly seen m 
defects of the temporal or parietal region, possibly 
due to menmgeal vessel distortion caused by pulsa- 
tion and dural movement The second is pam 
referred to the orbits, seen usually m defects in the 
region of the sagittal smus, again produced by 
exertion or change of posture, and almost certainly 
due to distortion of the sinus and resultant referred 
pam m the first division of the 5th cramal nerve 

Generahzed headache of vague character, des- 
cribed by the patient m a variety of expressive ways, 
IS rarely influenced by skull defect repair These 
patients often have other symptoms of the post- 
traumauc anxiety state, and rarely present themselves 
with local complamts referable to the skull defect or 
desire its closure for security or cosmetic reasons 
they are more concerned with themselves, and 
constitute poor subjects for surgical treatment 

There is also a group of pauents with skull 
defects resultmg from bone removal at operauon m 
whom closure of the resultmg defect can be under- 
taken at the same operation This important 
group is considered under “ Operative Defects ” 

METHOD OF PERFORMING 
ACRYLIC ‘ GRAFTING ’ 

The method here described attempts to replace 
the missing cramal bone by an acryhc plate which 
exactly fits the defect and faithfully reproduces the 
onginal contour of the skull, thereby giving a perfect 
cosmetic result 

Pre-operative Considerations — Apart from 
general neurological or general surgical aspects of 
each case, there are certain specific pre-operative 
considerations First of all, the condition of the 
scalp which will overhe the ‘ graft ’ or plate is of 
paramount importance Whatever length of time 
has elapsed since the primary operauon, a short 
course of radiant heat and hght massage to the scalp 


m the region of the skull defect should be given 
preparatory to operauon This will frequently hght 
up a focus of latent mfecuon, should such be present, 
and wiU thus help to avoid operauon on a skull 
defect m which sepsis hes hidden in the ussues only 
to flare up when the operauon is performed In 
this senes of cases repair was not imdertaken unul 
at least three months after the scalp had been soundly 
healed However, if the scalp is healthy and the 
above precauuons are observed, it has 'been found 
that ‘ grafting ’ can safely be undertaken m certain 
cases at a much earher date 

Many old cases of brain wound have a paper- 
thin epithehal scar overlying the defect, and ra^aung 
scars over a wide area of the scalp The very thin 
scar will undergo avascular and pressure necrosis 
when lying over a graft, and for this reason primary 
plasuc operauon on the scalp may be needed first 
for excising the scar and obtaining full-thickness 
scalp to cover the graft 

With large defects the making of a plaster moulage 
which shows the defect and includes the comparable 
area on the other side of the head may be helpful 
during the laboratory process m reproducing the 
correct contour m the ‘ graft ’ It may also be 
necessary for specially shaped impression trays to 
be made for use during the operauon 

The techmque of producing the acryhc plate is 
an adaptauon of the methods used in the construcuon 
of dentures, and reqmres at least four hours’ labora- 
tory work in order to produce the fimshed arucle 
Up to the time of wriung, this Ume factor has 
entailed a two-stage operauon for the repair of 
cramal defects by this method 

Surgical Procedure — ^A scalp flap is utihzed 
to give full exposure of the cramal defect and its 
adjacent area With the widespread radiatmg scars 
ofte^ seen m these cases, this may not be a simple 
considerauon Great care is needed in planmng 
the mcision for the scalp flap m order that all por- 
uons of the flap have an adequate blood-supply 
Unless this is done the flap margin may undergo 
necrosis to varying depths, and at best this will leave 
a wide bluish-white epithehahzed scar always devoid 
of hair and so spoil in part the cosmeuc result of the 
operauon To avoid tlus marginal necrosis, standard 
direcuon of scalp flaps must often be ignored, and a 
wide-base pedicle must contain the maximum blood- 
supply obtainable , and at no point should the old 
scar reach the flap incision 

The margin of the bone defect and about half 
an inch of adjacent skull around it are cleared of 
fibrous ussue and pericramum The fibrous tissue 
which IS m conunmty with the pencramum is 
attached to the dura or fibrous ussue which has 
replaced a dural deficiency and needs to be cut away 
from this A step is then cut with a mallet and 
chisel right round the bone of the defect margm 
The bone removal is about half the skull thickness 
and from J in to § in in width Sharp defimuon 
of angles and walls should be aimed at, as this will 
greatly facihtate the producuon of a firmly fitting 
acryhc plate After hsmostasis, an impression of 
the bony margins of the defect is obtained When 
taking the impression, its removal will be facihtated 
if the bony margms are previously moistened with 
a trace of stenle hqmd paraffin 
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The impression material which has been used for 
this purpose is Zelex This hydrocolloid materiaU 
which IS gelatinous calcium alginate, was selected 
for several reasons It is easily sterihzed in its 



Fig 102 — Case 6632 Four months after pencimting 
head injury due to land mine explosion Showing left frontal 
skull drfectj 7x6 cm in size, intolving supra orbital margin 


the presence of any undercuts in the bone margin 
during withdrawal 

Zelex is prepared immediately before use by 
mixing the sterilized powder with cold sterile water 



Fig 103 — Cajr 6632 The margins of the bone defect 

ha\c been exposed and the step is about to be cut 
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takino- of the impression, otherwise moulds made because from this it will be possible to make an 
from°the impression will not be an exact reproduc- acryhc plate which will conform to the curvature of 
non of the defect The surface of the chosen tray the surrounding bone On removal the impression 







Ftg loS 




Fig 109 

Figs 108-110 — Case 9557 Three months 
after through and through shell wound of the 
frontal region which caused gross comminution 
of the frontal bones and floor of the anterior fosss 
Lacerated brain and bone fragments were removed 
and a fascial repair of the dura carried out at the 
primarj operation Size of skull defect 15 x 9 cm 



Fig III — Case 9557 Shows acrjln. plate 
in place Note the perforations 




Fig 110 



Fig 1 12 


Fig 1 13 


Fig 114 


Figs 112-114 —Care 9557 Post-operative photographs and radiograph Fig 1 13 shows the step-cut of the bone 
margin and demonstrates the radiolucency of acrylic resin (Lt -Co/ C A Calvert s case ) 


IS coated with hot dental wax, to which the Zelex 
Will adhere The impression tray with its thick 
layer of Zelex is pressed steadily into place and then 
gently held there for four minutes before removal 
The impression must include an area of bone at 
least an inch away from the free margin of the defect. 


is washed free of any blood and immersed in a bowl 
of sahne m which it is conveyed to the laboratory 
{Figs 102-105 ) A description of the method of 
processmg the acryhc plate is given later 

The scalp is then sutured back into position 
with a smgle layer of sutures to await the 
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preparation of the ‘ graft ’ and its insertion as a 
second stage 

The insertion of the acrylic plate is usually 
carried out on the following day, using local anais- 
thesia The scalp flap is again turned down, and 
the acrylic plate, after sterilization by boiling for 
30 minutes, is dropped into place , it fits the defect 
and step exactly It is held in its seat by suturing 
one or more pericramal flaps across its surface 
Calcium penicilhn-sulphamezathine powder should 
be added to all layers and the scalp closed in the 
usual two layers without drainage It has been 
thought advisable to have several perforations m 
the plate to allow any possible blood or fluid collec- 
tions beneath it to escape from the extradural space 
(Figs 106-114 ) 

IMMEDIATE CLOSURE OF 
OPERATIVE DEFECTS 

Some cases with a skull defect have some under- 
lying cerebral pathology requiring treatment In 
this series, 5 of the 25 cases had such a condition , 
all 5 had a cerebral scar, 4 with retained bone frag- 
ments resulung from a penetrating wound Two 
of the 5 had a small abscess within the scar In all 
these 5 cases the intracerebral work was done via 
the bone defect, which was enlarged freely to give 
adequate exposure The brain scar, with retained 
bone fragments, was excised en bloc, together with 
adherent dura The dura was reconsututed with 
fascia lata and an acryhc ‘ graft ’ used to fill the 
bone defect 

In such operations there can be no preconceived 
idea of the size or shape of the eventual bone defect, 
so that acryhc or tantalum plates made to an impres- 
sion of the skull defect via the scalp before operation 
cannot be used, and bone-grafting at the end of such 
operations is an imjustifiable added risk For these 
cases the method described for skull defect closure 
is ideal 


BEHAVIOUR OF THE ‘GRAFT’ 

There is httle more fluid tissue reaction around 
acryhc plates than around rib grafts , whichever 
method is used, aspiration of fluid from beneath 
the scalp is usually necessary in the days following 
operation In acryhc ‘ grafts ’ aspiration has never 
been necessary after the fifth day, and the fluid has 
always been sterile In 2 cases the c5T:ology of the 
flmd was followed 


Case A — Red Cells 

1st post-operative day S7jOOO 
j » 36,400 

3rd „ „ 23,650 

Case B — 

ist post-operative day 250 000 

2nd , , 58 600 

3rd , , 22,500 


Polymorphs Lymphocytes 


410 

80 

I5O0O 

80 

370 

30 


White ce'ls uncountable 
due to clot 
2,960 400 

60 20 


Electro-encephalographic records over the ‘ graft ’ 
are considerably flattened by the increased resistance 
of the acryhc plate In i case in which the condition 
was definitely investigated, it was found that by 
increasing the amphfication three times a record was 
P^°‘^uced identical with that seen before operation, 
showing that the physiological activity was probably 


RESULTS 

Of the 25 cases of skull defect repaired with 
acryhc plates, 24 have made perfectly satisfactory 
progress and have at no time given rise to any 
anxiety At the time of writing the longest follow-up 
on a case has been twenty-four months This case 
was an excellent test because in this instance the 
‘graft’ was in contact with the frontal sinus, separated 
from it only by a muscle-graft It has never caused 
any trouble whatsoever 

One patient had a generahzed epileptiform con- 
vulsion on the fifth post-operative day He had not 
had a convulsion before operauon The original 
injury was seven months prior to operation for repair 
of the skull defect and caused marked cortical damage 
in the left fronto-parietal region It is probable that 
the patient would have suffered this epileptiform 
convulsion in any case, but it was on the basis of a 
possible extradural collection of fluid beneath the 
‘graft ’ causing local pressure that it was decided to 
have one or more perforations m these plates to 
allow of escape to the surface of such accumulauons 

The cosmetic results were extremely satisfactory 
in all cases Although previously the pauents all 
had a very conspicuous and disfiguring deformity 
of the head, after operation no abnormahty in oudme 
could be detected It is because of the ease with 
which It enables one to reproduce any desired shape 
or outhne that this method is parucularly indicated 
for defects encroaching on the nasal and orbital 
regions 

One of the 25 cases was a failure and is reported 
here with observauons on the causes This patient i 
originally received operauve treatment in 1941 for a 
large subdural haimatoma which became infected 
As a result he was left with a large bone defect over- 
lain with a thin T-shaped scar The wound had 
been healed for two years when repair was under- 
taken Tissue removed from the thickened dura 
at the time of operation contained small sterile flmd 
locuh, and on microscopy areas of infiltration by 
macrophages and foreign-body giant cells Sixteen 
days after operation a Staph albiis infection developed 
beneath the scalp This responded well to local 
pemcilhn mstillauon, but the T-scar broke down by 
necrosis at its junction point, exposing the surface 
of the acrylic plate With infection controlled, it 
was interesung to observe granulauon ussue begin- 
ning to grow across the plate m an attempt to fill 
the defect Although this was never attained, it 
IS evidence of lack of gross cytotoxic activity of 
acrylic resin The removal of the ‘ graft was, 
however, necessitated some two or three weeks 
later by further infection 

This failure shows many points of importance 
to be considered carefully when undertaking repair 
of skull defects in cases in which there has been 
sepsis at a previous date It seems very probable 
that in this case there was a definite latent infecuon 
within the fibrous tissue of the dura which became 
activated by the operation The inflammatory 
reaction caused increased tension of the scalp, with 
consequent pressure necrosis at the vulnerable T- 
juncuon of the old scar, which was very thin when 
‘ grafting ’ of the skull was commenced It is note- 
worthy that in this case there was no pre-operative 1 
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In the technique here described the special processing 
of the material has necessitated a two-stage operation 
This IS an inconvenience^ although in practice wc 


should not be carried out at the emergency operation 
and the acrylic plate prepared and ‘ filed ’ for future 
use 



Fig irS — Working model, cast in stone, having bone 
defect ’ restored in ^\a\ The surface is built up and con 
formed to the curvature of the surrounding surlace of the 
model, reproducing the correct shape of the lost bone This 
wax pattern is then duplicated in acrylic resin b> the method 
used in the processing of dentures 



Fig 120 — After opening flask and removal of wax pattern 
the resulting space in the mould is being packed ^\llh the 
plastic niLxturc of the poljmer and monomer 




Fir 119 — Working model and wax pattern !n\cstcd in 
lower half of spcctall> made cop> of the standard denture flask 
1 he surface ol the surrounding plaster is oiled, the upper half 
of the flask filled with plaster of Pans, and while this is still 
soft the flask is closed 



Fig I”*! — Clamping the two halves of the mould together 
Curing IS completed b> pHcrng the flask in boiling water for 
an hour After thorough cooling the acrjhc is removed from 
the mould 



\ 

X 




Figs 122, 123 — After trimming and polishing, completed graft with master model 


have considered it to be outweighed by the excellent 
cosmetic results obtained 

In selected casesj where primary healing js 
anticipated, there is no reason why the first stage 
— that of step-cutting and impression-taking — 


Unhke many other materials used for skull 
repair, acryhc resin is radiolucent (see Fig 113), and 
we consider this to be a very important point m its 
favour Many of the cases undergoing treatment 
will require periodic neurological examination, and 
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destroyed as to preclude the performance of the 
method of restorative endo-aneurysmorrhaphy The 
operation might, however, be attended by formidable 
and alarming hsemorrhage, even in cases where the 
circulation through the aneurysm has apparently 
been controlled by temporary clamping of the mam 
artery above the aneurysm The surgeon must 
be prepared to control the blood-loss by introducing 
his hand through a sea of blood into the aneurysmal 
sac in order to compress the main artery by digital 
pressure, from within the sac Once this has been 
done and the blood-clots have been wiped away, 
cauuous release of this pressure will reveal the 
orifices from which the blood will gush, and these 
orifices can then be closed by suture or hgature 
The reinforcement of the suture or hgature hne by 
pleating of the aneurysmal wall over it, as described 
by Matas, is not always practicable as the sac wall 
lacks the necessary texture and defimtion to permit 
of this, being merely made up of laminated blood- 
clot In many of the cases described m this paper, 
this step was omitted without ill effect In regard 
to obhterative endo-aneurysmorrhaphy. Gage (1943) 
writes “ The procedure is of the greatest simplicity 
It consists simply of opening the aneurysmal sac 
and closure of the arterial openings of which there 
may be several, and then obliterating the sac The 
suture material should be either cotton or silk, as 
absorbable sutures will give way with dire conse- 
quences ” There is still place for the older operation 
of simple hgature of the main artery and also for the 
more drastic modern version of the operation of 
Antyllus, in which the entire sac is extirpated after 
ligature of every vessel entering and leaving the 
sac Thus Pemberton and Black (1943), in a 
review of cases treated at the Mayo Chnic, record the 
method of ligature of the artery and excision of the 
sac for 4 cases of popliteal aneurysm with satisfactory 
results in all cases, and the same method for 2 cases 
of aneurysm of the superficial femoral artery, with 
gangrene and amputanon as a result in i case 
Gage (1943) considers that Anel’s method of proximal 
hgature of the main artery still has a place in the 
treatment of aneurysms of the common carotid, 
subclavian, and external ihac or common femoral 
arteries For an arteriovenous aneurysm of the left 
subclavian artery Touroff (1941) ligatured the first 
part of the subclavian artery via the transpleural 
route, using the same approach as he had been using 
for hgature of the patent ductus arteriosus 

The risk of gangrene of a limb following an 
operation in which the blood-flow through the mam 
artery has been obhterated by the operative procedure 
should be mimmized as far as possible If the 
arteries distal to the aneurysm exhibit a normal 
pulsauon, it is clear that most of the blood is still 
travelhng through the mam artery, and in the 
traumatic cases the aneurysm is hkely to be saccular 
and suitable for treatment by the restorative endo- 
aneurysmorrhaphy method of Matas, which carries 
almost no risk of interference with the main circula- 
tion through the hmb If, on the other hand, there 
IS no pulse in the arteries distal to the aneurysm, it 
IS clear that the circulation is being mainly carried 
on by collateral vessels (Delbet’s sign) and Matas 
advocates that the deficiency of the collateral circula- 
tion be estimated by the following method The 


limb IS blanched by elevating it and by the application 
of a firm elastic bandage The mam artery is now 
compressed above the aneurysm, the clastic bandage 
IS removed, and the hmb lowered If the collateral 
circulation is efficient, there should be a blush in 
the blanched hmb within three minutes If the 
collateral circulation be deficient, it can be improved 
by removing the sympathetic vasomotor control to 
the limb cither by the operation of sympathectomy 
(Pemberton and Black, 1943), or more temporarily 
by injection of the sympathetic field with novocain 
(Gage, 1943) 

CASE REPORTS 

Case I — Traumatic aneurysm of the right 
axillary artery 

History — C S male, Sinhalese, aged 15 jears, was 
admitted to the General Hospital on July 24, 1944, 
complaining of severe neuralgic pains radiating down 
the right upper limb, and a large pulsating swelling 
below the right shoulder 

Two months previously, while cutting wood in a 
jungle at Kckirawa, the patient had accidentally struck 
a metal object, which had exploded He was wounded 
in the right shoulder, left knee, and left ankle by pieces 
of flying metal The wound of the right shoulder bled 
profusely and he was admitted to the local hospital, 
where he was detained for fifteen days A month after 
the accident he noted weakness of the right hand, the 
flexion movements of the thumb and index finger being 
particularly affected There was also a lump in the 
armpit which steadily increased in size 

On Examination — The boy was seen to be suffering 
from severe pam He sat in bed with his right elbow 
supported in his other hand, groaning in agony There 
were two healed scars, each A in long, on the front of 
the axilla over the pectoralis major muscle, and there 
was a large swelling bulging the anterior axillary wall 
from the clavicle down to the floor of the axilla (F;^ 124) 



Fig 124 — Case i Aneurjsm of right axillary artery 

The entire floor of the axilla was bulged downwards by 
the swelling which extended from the anterior to the 
posterior walls The swelling had an expansile impulse 
synchronous with the pulse, and there was a harsh systolic 
bruit heard on auscultation over it, conducted down the 
brachial artery for 2 in The radial pulse on the right Mde 
was about one-third the volume on the left side 
patient was unwilling to move his elbowy but could be 
persuaded to fully extend and fie\ it The movemeius 
of the wrist and fingers were unimpaired^ except for the 
movements of flexion of the terminal phalanx of the 
thumbj and flexion of the index finger, which were weak 
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and could only be parually performed A radiograph 
of the right shoulder showed a fragment of metal in the 
axilla 

At Operation — Under general antesthesia on July 
28 j the third part of the right subclavian artery was 
exposed in the neck, and a tape was passed around the 
artery The artery was temporarily clamped by tying 
the tape over a piece of rubber tube placed on the artery 
The brachial artery was exposed just below the outlet 
of the axilla, and this artery was also temporarily clamped 
in the same manner A curved incision was made on 
the front wall of the axilla The sternal fibres of the 
pectorahs major muscle w'ere divided at their insertion 
into the humerus, and the aneurysm, which lay immedi- 
ately behmd the muscle, w'as exposed The walls of the 
aneurysm were made up of friable laminated blood-clot 
The blood and clots were wiped away and it was noted 
that there was profuse hemorrhage from the depths of 
the w'ound This was controlled by pressing the fingers 
on to the axillary artery An oval hole was seen in the 
artery w'hich bled freely when the fingers compressing 
the artery were released The hole admitted the tip of 
the finger In spite of firm pressure, blood leaked 
through this hole, causing an appreciable blood-loss 
The pulse-rate recorded 200 at this stage, and a blood 
transfusion of two pints was given Attempts to close 
the hole with interrupted vaselined cotton thread sutures 
were not successful as the hole was too rigid to allow of 
this The edges of the hole were apposed by clamping 
them with Spencer Wells artery forceps, and ligatures 
were tied below the forceps There was no bleeding 
now’, and on releasing the temporary ligatures on the 
subclavian and brachial arteries, the wound remained 
dry It was now noted that there was good pulsation, 
of the same volume as the other side, in the right radial 
artery The pectorahs major muscle was repaired by 
suturmg Its cut surfaces with catgut and the skin wounds 
were closed 

Progress — The patient made an uninterrupted 
recovery from the operation After the skm sutures 
were removed, it was noted that he could not abduct 



Fig 125 — Case i After operation for right axillary 
aneurysm 


his shoulder, but this corrected itself in a few days 
(Fig 125) At the time of leaving hospital on Aug 18 
there was still weakness of flexion of the mdex finger and 
thumb The axilla has a normal contour, and the bruit 
over this area had disappeared The pulse in both 
radial and ulnar arteries were of full volume and of the 
same force as of the opposite side An X-ray picture 
taken before the patient left hospital showed that the 
piece of metal in the axdla was no longer present It 
had probably been wnped out in the masses of blood-clot 
removed at operation 


Case 2 — Traumatic saccular aneurysm of the 
left common carotid artery 

History — S , aged 25 years, male, Sinhalese, was 
referred to the General Hospital, Colombo, from the 
District Hospital, Deniyaya, on account of aphonia, 
paresis of the right hand, and some impairment of the 
mental funcDon following a stab wound in the neck four 
months ago There had been some surgical emphysema 
around the wound at the time of injury 

On Examination — ^The pauent made unintelligible 
sounds on attempting to talk, and the history had to be 
taken from his mother, who stated that the patient had 
been stabbed in the neck four and a half months ago 
There was a scar oh the neck horizontally disposed 
at the level of the cricothyroid membrane, running 
from a point over the left sternomastoid muscle to just 
short of the middle line There was no visible swelling 
in the neck and no distended veins On palpation, a 
lump the size of a walnut was felt underlying the scar, 
and the lump exhibited an expansile pulsation synchron- 
ous with the pulse A fine purring thrill was felt over 
the lump, and also over the left carotid and left sub- 
clavian arteries On auscultation, a loud continuous 
murmur was heard like the sound of thunder, with an 
exacerbation at each systole of the heart This murmur 
was heard most loudly over the left carotid and sub- 
clavian arteries, but it was also heard with lesser intensity 
over the manubrium sterni and the right carotid and 
subclavian arteries The larynx and trachea were not 
displaced by the lump The apex beat was palpable 
in the fifth space i in outside the nipple line The heart- 
sounds were normal Blood-pressure 130/80 There 
was a notable weakness of grasp in the right hand There 
was no weakness in the facial muscles or the muscles of 
the lower hmb, nor was there any abnormality in the 
reflexes of the limbs, except for briskness of the knee- 
jerk on the right side There was no loss of sensation 
The left palpebral fissure was slightly narrower than the 
right, and the left pupil slightly smaller than the right 
Both pupils reacted to light There was no evidence of 
increased sweating on either side of the head or face 
Indirect laryngoscopy showed the left vocal cord to be 
paralysed and lying in the adducted position 

It was apparent that the patient had developed an 
aneurysm of the left common carotid artery as a result 
of the stab wound The absence of dilated veins m the 
head and neck negatived the possibility of an arterio- 
venous communication The paralysis of the left 
vocal cord and the enophthalmos and small pupil on the 
left side pointed, respecuvely, to mvolvement of the left 
recurrent laryngeal nerve and the left sympathetic cord 
in the neck, either from the knife wound or from pressure 
of the aneurysm The paresis of the right hand was 
possibly due to an embolus liberated from the aneurysm 
and lodging in the left side of the brain 

First Operation (Nov 3, 1939) — An mcision was 
made along the anterior border of the left sternomastoid 
muscle, and the carotid vessels were exposed There 
was an aneurysmal sac, the size of a walnut, on the outer 
side of the common carotid artery, displacmg the internal 
jugular vein outwards (Fi^ 126) The sac was carefully 
isolated, and it was found to have a narrow neck arising 
from the common carotid artery The neck of the sac 
was cautiously ligatured with two silk ligatures At this 
stage the sac was noted to be flaccid The wound was 
closed 

Progress — ^The day after the operaPon, the patient 
was able to whisper intelligibly, and even produce a 
shght sound in his voice The thriU over the caropd 
vessels persisted, as did the murmur, but it was of lower 
intensity than before At the time of leavmg hospital 
on Dec 13, the paPent could speak in a thm voice 

He was re-admitted on Jan 16, 1940 The scar 
was keloidal There was no lump in the neck The 
fine thrill was spll present, but the murmur was only 
heard over the arteries of the left side of the neck 
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Blood-pressurej 110/70 Apex beat sull i in outside 
nipple line No weakness in right hand Voice almost 
normal, but indirect laryngoscopy showed that paralysis 
of the left vocal cord sull persists A second operation 
was advised as the persistence of the thrill and murmur was 
considered unsatisfactory 



Fig 126 — Case z View at operation of saccular aneurjsm 
of left common carotid artery 

Second Operation — This was performed on Jan 
19 The keloided scar was excised and the left common 
carotid artery exposed There was now no trace of the 
aneurysm The common carotid artery was, however, 
dilated to twice its normal diameter (Fig 127) There 
was a good deal of scarring in the tracheo- oesophageal 
groove The site of the aneurysm on the outer side of 
the left common carotid artery showed that the knife 
had pierced the outer wall of the left common carotid 



Fig 127 — Case 2 View at subsequent operation showing 
diffuse dilatation of left common carotid artery after excision 
of saccular aneurysm 

artery only, and it was therefore clear that the left recur- 
rent laryngeal nerve could not have been severed by the 
kmfe It was most probably involved by scarring on 
the tracheo- oesophageal groove The persistence of 
the thrill and murmur was probably due to the diffuse 
dilatauon of the carotid artery following the ligature of 
the aneurysmal sac 

Progress — The patient was re-admitted to the hospi- 
tal on Sept 17, 1944, for a follow-up examinauon He 


was in good health and his voice was normal The 
scar in the neck was no longer keloidal and was not 
noticeable There was no thrill or murmur over the 
vesse's of the neck (Fig 128) The apex beat was still 



Fig 128 — Case 2 The patient after operation The 
operation scar and evidence of Horner s syndrome are seen in 
the photograph 

I in external to the nipple There was still slight 
cnophthalmos on the left side, and the left pupil was 
shghtlv smaller than the right There was no weakness 
of the limbs, and the rePexes showed no abnormality 
Indirect laryngoscopy showed that the left tocal cord 
was still paralysed 

Case 3 — ^Traumatic saccular aneurysm of the 
right popliteal artery 

History — P A , male, Sinhalese, aged 35 vears of 
age, admitted to the General Hospital on Sept 2, 1937, 



Fig 129 — Case 3 Aneurysm of popliteal artery 


on account of a large swelling at the lower end of the 
right thigh (Fig 129) Five months previously, while 
climbing a coco-nut tree, the patient had accidentally 
injured himself by sustaining a stab wound on the inne* 
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stabbed m the front of the left shoulder The wound 
had bled profusely and he stated that he had lost conscious- 
ness When he recovered he found himself in the local 
hospital, where his wound had been sutured During 
the next five days the wound was apparently healing 
uneventfully, but on the sixth day he noted a lump in 
the left armpit, the size of a marble He now had pain 
radiating down the outer side of the left arm The lump 
steadily increased m size, and the pain began to radiate 
down the forearm also The pain became more intense, 
and he now had paralysis of the fingers, wrist, and elbow 
He decided to enter the General Hospital 

On Examination — The patient was seen to be 
suffering from severe pain and he sat with his left forearm 
supported m his other hand, groaning with pain There 
was a healed scar on the anterior axillary fold, i in in 
length He had a wrist-drop on the left side There 
was a lump in the left armpit extending from the anterior 
axillary fold to an inch short of the posterior axillary 



Fig 133 — Case 4 Aneurysm of the axillary artery 


fold The lump was the size of a tennis ball, and on 
Its summit there was a smaller projection, the size of a 
marble, which bulged the overlying skin and visibly 
pulsated (Ftg 133) On palpation the mam lump had 
an expansile impulse synchronous with the pulse, and a 
systolic thrill which was also palpable in the proximal 
2 m of the brachial artery On auscultation there was 
a harsh systohe murmur over the same area Blood- 
pressure Right arm, 100/75, Left arm, 95/65 
The pulse at the left wrist was of poor volume The 
left shoulder-joint movements were of normal range, 
but were difficult to ehcit as the patient had poor control 
of the wrist and elbow He was, however, able to move 
his shoulder through its full range At the elbow acuve 
extension was lost Flexion was normal to 90°, and 
from this point the arm fell without control into the fully 
flexed position He was, however, able to flex the elbow 
through Its full range agamst resistance The move- 
ments of pronation and supination were clumsily executed 
At the wrist-joint there was still full active flexion, but 
no extension, abduction, or adduction He was able 
to flex the fingers strongly, but could not extend them 
fiilly Abduction and adduction of the fingers were 
xteak and were lost for the litde finger and thumb 
There was loss of sensation to pm-prick and cotton-wool 
touch over the left thumb and over the left httle finger 


and ulnar edge of left ring finger together with the 
adjacent areas of the palm There was loss of sensation 
to light touch only on the lateral aspect of the left forearm 
It was clear that the patient was suffering from a 
traumatic aneurysm of the third part of the left axillary 
artery, and that the aneurysm was causing harmful 
pressure on the nerve-trunks 

At Operation — Under general anxsthesia on Nov 
22 an incision was made above the left clavicle and the 
third part of the left subclavian artery exposed in the 
neck A rubber tube was passed around the artery An 
incision was made in the line of the brachial artery, 
and the commencement of the brachial artery was 
exposed It was found to be reduced to a thin cord, 
which barely pulsated The circulation in the sub- 
clavian artery was now controlled by clamping the rubber 
tube tautly round the artery The incision over the 
brachial artery was prolonged over the axilla, and the 
lower edge of the pectoralis major was retracted upwards 
The aneurysmal sac was exposed The nerve-trunks 
were seen on the surface of the aneurysmal sac, the outer 
and inner heads of the median nerve being easily identi- 
fied (Fig 134) The aneurysmal sac was opened and 
the blood ind clots ucre (aped aasj The artery was 
found to be reduced to a shallow gutter on the posterior 
wall of the sac, and it was considered irreparable The 



Fig 134 — Case 4 Operation \ie« of the aneurjstn 
of the axillar> arterj 

axillary artery was tied from within the sac as it entered 
and left the sac The clamps were released and, as there 
was no bleeding, the wound was closed After operation 
the left hand was cold, but by 9 p m the same day it 
had become warm again There was no pulse at the 
left wrist 

Progress — The patient made an uneventful recovery, 
but up to the time of his leavmg hospital there was no 
improvement in the weakness of the left upper hmb 
He was discharged on Dec 16, w’lth the wound healed 
and without any recurrence of the aneurysm 

Qg;g 5 — Traumatic aneurysm of the left femoral 
artery 

History — H F , aged 35, Maldivian Islander, was 
admitted on Nov 28, 1938, complammg of a lump in the 
left thigh He had been stabbed m the left thigh with 
a pair of scissors six months previously The wound 
had bled profusely for some time, and the bleeding had 
then stopped He had taken to his bed after the accident 
on account of severe pain in the thigh, and three days 
later he had noted the lump, which had got slowly larger 
and larger The lump was at first more prominent on 
the inner and posterior aspects of the thigh, and it had 
slowly enlarged forwards The wound on the thigh 
had healed in a month’s time, but he had been confined 
to bed for five months because he was unable to straighten 
the left knee In the last month it had been possible 
for him to straighten the left knee, and since then he had 
been up and about 

On Examination — There was a large lump on the 
inner side of the left thigh, the size of a husked coco-nut, 
occupymg the lower half of the thigh (Ftg 135) The 
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On Examination — large swelling was seen m the 
front of the right thigh, extending from Poupart’s liga- 
ment down to the middle of the thigh, where it ended m 
an elongated tail, running down Hunter’s canal (Fig 
137) The scar of the stab, 5 m long, lay transversely 



Fig 138 -—Case 6 A diagram showing the outlines of the 
aneurysmal sac and with the positions of the incisions made at 
operation shown by dotted lines 

on the front of the thigh at a point 2 in below the anterior 
superior I'lac spine The skin over the swelling was 
stretched, tense, and shiny, and there were enlarged 
veins under the skin The overlying skin pitted on 
pressure and the swelling was tender and soft Over 
the inner aspect of the swelling, in the upper part of the 
thigh, was a well-marked palpable thrill The swelling 
was noted to have a slight pulsation difficult to detect, 
but defimtely present A systolic bruit was heard over 
the swelling, but it was best marked over its upper inner 
aspect The popliteal and the anterior and posterior 
tibial arteries were noted to have a normal pulsation 
There was no oedema of the foot or leg, no paralysis of 
the muscles of the foot or leg, nor of the quadriceps or 
hamstring muscles, and no impairment of sensation on 
testing with cotton-wool 

The large swelling, with its palpable thrill and systolic 
bruit, pointed to the diagnosis of an aneurysm of the 
femoral artery The stab wound and the history indicated 
clearly that the aneurysm was traumatic A diagnosis 
of abscess was considered in view of the tense shiny 
skin over the swelling, the tenderness and warmth of the 
sweUing, and the possibility of the infection having 
started from the stab wound, but the points already 
mentioned earlier made this unhkely 

At Operation — Under general ansesthesia on April 
22 Stage I The right external iliac artery was exposed 
by Sir Astley Cooper’s method, and a temporary clamp 
IV as placed on the artery above the origin of the deep 
epigastric artery Durmg the exposure of this vessel 
the purple walls of the aneurysm were visible, bulging 
upwards through the fat, deep to Poupart’s ligament 
Stage 2 An incision was made over the lower end 
of Hunter’s canal The femoral artery was exposed in 


Hunter’s canal and a temporary clamp placed on this 
vessel During the exposure of this artery the sub- 
cutaneous tissues were noted to be cedematous 

Stage 3 Exposure and incision of the aneurysmal 
wall The incision over Hunter’s canal was prolonged 
upwards, the entire length of the thigh, in the line of the 
femoral vessels (Fig 138) The aneurysmal sac was opened 
in the line of the skin incision The walls of the sac con- 
sisted of laminated layers of organipcd blood-clot (Fig 
139) When this was scooped out there was an alarming 
hxmorrhage, filling the large cavity with blood in a few 
seconds The fingers of the operator were plunged 
through this sea of blood on to the femoral artery at the 
level of the stab wound, and the artery was compressed 
against the adductor muscles of the thigh for several 
inches of its course This manccuvrc arrested the flow 
of blood The blood was mopped out of the large cavity 
and the femoral artery was inspected There was an 
oval hole, the size of the tip of a finger, lying vertically 
on the antcro-cxtcrnal aspect of the superficial femoral 
artery The edges of the hole were smooth and lined 
by endothelium Five fine silk sutures. No 00, well 
vaschned, threaded on a fine round-bodied needle, were 
inserted through the edges of the hole m the anery and 
tied seeurcly The hole was now closed On releasing 
the digital pressure over the femoral artery no bleeding 
occurred m the wound The clamps on the external 
iliac and femoral arteries were cleared The wound 
remained dry The extensive incisions were now closed 
without drainage 

Progress — The patient’s pulse after the operation 
was 148, but It was of good volume There was good 
pulsation in the dorsalis pedis artery, and the foot and 



leg were quite warm The pauent was nursed with his 
limb absolutely immobile between two sandbags He 
developed slight oedema of the right foot for a few days, 
but the pulsation in the dorsalis pedis remained good 
and the foot remained warm Ten days after operation 
the patient noticed on getting up in the normmg that he 
was unable to move his left lower limbj which was painful 
The limb was swollen and the inguinal glands were 
enlarged and tender There was an elongated zone of 
tenderness in the line of the long saphenous vein At 
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radial artery above the lump The lump could be moved 
from side to side^ but not from above downwards There 
was a systolic murmur over the lump There was no 
loss of sensation to pin-prick or cotton-wool over the 
forearm or hand It is clear that this patient had sus- 
tained a traumatic aneurysm of the radial artery 



Fig 142 — Case 8 Aneurysm of the radial artery 


At Operation — On Feb 26, 1943, under general 
anKSthesia, a tourniquet was placed round the arm and 
a vertical incision made over the lump and the lump 
exposed The radial artery entered above and emerged 
below it The aneurysm was opened It contained 
red blood-clot inside a thick sac The arterial wall was 
reduced to a shallow groove in the floor of the sac As 
the artery was considered irreparable, it was ligatured 
above and below the aneurysm and the sac excised 
The wound was sutured 


The patient made an uneventful recovery from the 
operation and left hospital on March 3 There was no 
alteration in the warmth of the hand as a result of the 
ligature, and the only abnormality noted was the absence 
of the radial pulse 

SUMMARY 

Eight cases of aneurysm arc described In 
4 cases the aneurysm was traumatic and saccular, 
and the arteries distal to the aneurysm exhibited 
almost normal pulsauon In these cases Matas’ 
operation of reconstructive endo-aneurj'smorrhaphy 
proved thoroughly pracucable, the patient being 
cured by the operation 

In 3 cases the aneurysm was traumatic and fusi- 
form The arteries distal to the aneurysm showed 
no pulsation Matas’ obliterative endo-aneurysm- 
orrhaphy served, however, to cure these patients of 
their aneurysms In i case, which unfortunately 
proved fatal, the aneurysm was due to the rupture 
of an arteriosclerotic calcified vessel In this case 
the aneurysm had caused gangrene of the foot, which 
necessitated a disarticulation through the hip-pint 
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SOME OBSERVATIONS ON CARCINOMA OF THE PROSTATE TREATED 
WITH (ESTROGENS— AS DEMONSTRATED BY SERIAL BIOPSIES 

By J D FERGUSSON and W PAGEL 

FROM THE DEPARTMENTS OF SURGERY AND PATHOLOGY, CENTRAL MIDDLESEX COUNTY HOSPITAL 


The employment of cestrogen therapy for carcinoma 
of the prostate appears in many cases to offer oppor- 
tunities of symptomauc rehef hitherto unobtained 
by other methods In some instances it is possible 
to detect a coincident regressive change in the size 
and consistency of the prostate gland, and also in 
those metastases which are accessible to palpation 
or radiography However, in assessing such altera- 
tions in the prostate itself, or in lymph-gland and 
skin nodule metastases, much may depend on the 
judgement and veracity of the observer, while 
the comparative study of bone metastases may be 
confused through a failure to adopt a standardized 
radiographic techmque It has seemed to us that 
a method of treatment offering such promising 
chmeal results would be estabhshed on a still firmer 
basis if visible regressive changes could be demon- 
strated m the microscopical structure of the organs 
concerned Cytological changes in this direction 
have been recorded during the first two months of 
treatment (Schenken, Burns, and Kahle, 1942), but 
experience of the chmeal course suggests that a 
more extended survey is desirable We have, 
therefore, carried out repeated prostatic biopsies 
by the perurethral route in a small number of cases 


receiving ccstrogens over periods ranging from sl\ 
months to two-and-a-half years The correlation 
of our microscopical findings Yvith the climcal and 
biochemical records of the cases forms the basis 
of this paper 

It will be recogmzed that the cases from which 
our material has been obtained represent only a 
small proportion of those receiving oestrogens, 
since individual circumstances frequently render 
repeated interference neither opportune nor justifi- 
able 

In this connexion it may be well to refer to the 
different types of the disease in so far as they affect 
the opportunities for the performance of serial 
biopsies Disregarding the cellular structure of 
the neoplasm, it seems convenient to distingmsh two 
forms, differentiated by the site of origin of the 
growth and the previous condition of the gland in 
which It occurs In the more common form the 
growth tends to arise in atrophic tissue in the 
posterior lobe of an otherwise normal gland (Moore, 
1935) Giving rise to few symptoms at the outset. 
It IS seldom detected before extension has occurred, 
thus rendenng the chances of successful radical 
extirpation remote Indeed, according to Thompson 
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the posterior quadrant of the prostatic urethra 
immediately above the verumontanum The danger 
of accidental selection of fragments, which by their 
anatomical structure might influence the distribu- 
tion and extension of the growth, was thus somewhat 
dimimshed From six to eight fragments measuring 
approximately i X 05 X 05 cm, and of total 
moist weight i o-i 2 g were taken for examin- 
ation The possibihty of a traumatic reaction 
resulting from the initial resection and affecting the 
microscopy of tissue obtained on a later occasion 
occurred to us, particularly if excessive 
diathermy cauterization was employed 
For this reason special effort was made 
to avoid using diathermy for hsemo- 
stasis whenever possible after complet- 
ing the resection, and reliance was 
placed mainly on the Foley’s catheter 
and regular irrigation Using similar 
restraint, a small number of serial 
biopsies in cases of simple prostatic 
'Nxs, twimd tiwx and xht 
traumatic reaction found to be neglig- 
ible 

Proceeding on these lines a degree 
of umformity was achieved which we 
hoped might be reflected in the 
microscopical findings The material 
obtained consisted of prostatic tissue 
fragments taken on two or more occa- 
sions from five patients belonging to 
the chmcal group to which we have referred In 
all the patients our records showed general improve- 
ment from the chmcal and biochemical standpoints 
following the employment of osstrogens 

MORBID HISTOLOGY 

A prehminary study of secuons of the prostauc 
tissue obtained at the imtial and subsequent resec- 
tions showed both quantitative and quahtative 
changes m the neoplastic areas In addition to an 
apparent reduction in the number of tumour units 
m the later sections certain cellular changes were 
noticeable, among which a diminution in the size 
of the nuclei was prominent These findings 
suggested that a detailed comparison could best be 
made in two directions , first, by a quantitative 
estimate of the number of tumour umts in fields of 
standard size, and secondly, by a descriptive record 
of the cellular changes, substantiated by measure- 
ments of the nuclear diameters It was clear, 
however, that any quantitauve comparison of the 
tumour umts would be influenced by vagaries of 
anatomical structure and by the extent and cellulaf 
differentiation of the growth The former diffi- 
culties could be minimized by the examination of 
extensive areas of tissue, and for this reason we 
made a large number of senal secDons of all repre- 
sentative fragments The impracticabihty of count- 
ing tumour umts in the one case of undifferentiated 
carcinoma, however, proved insuperable and forced 
us to adopt a descriptive comparison in this instance 
For comparative purposes the number of tumouf 
umts in microscopical fields amounting to 10 sq 
mm was counted by impartial observers, and ait 
average taken corresponding to the number of umtS 
per sq mm Apart from a consistent decrease iii 


the later sections, the majority of units also showed 
considerable diminution in size The effect pro- 
duced can perhaps be best appreciated by reference 
to Ftgs 143-147, which show representauve fields 
taken from sections of the inmal and subsequent 
biopsy material in the five cases The general 
trend illustrated appears to be a regressive change 
from a more cellular type of growth to a scirrhous 
form 

The numerical estimates of the tumour umts, 
correlated with the interval bctivcen the resections 


and the amount of oestrogen received, are given in 
Table I 

In addiuon to a numerical companson of the 
umts of growth we hoped to be able to confirm and 
supplement the findings of Schenken, Bums, and 
Kahle (1942) with regard to quahtauve micro- 
scopical changes For this purpose fresh sections 
were prepared from the biopsy tissues and stained 
simultaneously A comparison again revealed well- 
marked changes in the later sections, showing a 
tendency towards diminution in size of the cell 
nuclei, with concentration of chromatin and pyknosis 
In the sections made from the imtial biopsy material, 
the majority of tumour cells had large vesicular 
nuclei, although a number of pyknotic nuclei were 
also present In sections made from later material 
pyknotic nuclei were found almost exclusively in 
four of the cases, and in many mstances these 
appeared to be free, the retaimng cellular body 
having disintegrated In two of the cases progressive 
vacuolation of the cells was also observed 

To supplement the descripaon of the c5n:ological 
changes we recorded measurements of the nuclear 
diameters in all the cases This procedure, again 
carried out by impartial observers, was tedious and 
involved the measurement of between 1000 and 
1500 nuclei in each case examined A comparison 
of the average diameters of the nuclei in the cases 
exammed confirmed our original visual impression, 
and the results are given in Table II This shows a 
notable decrease in size in three of the cases, while 
in the remaimng two (Cases 3 and 4) the change is 
shght 

In order to emphasize the general nature of the 
diirunution in nuclear size m these cases we have 
reproducedour results in graphicform (Ftgs 148-152) 


Table 1 


Case 


fJOMnCR OP 
RCSECriONS 


Internal 

BET\\T;rs 

Resections 


Amount op 

OlSTHOGEN 

Received 


Tumour Units 
Per Square 
Millimetre 


I 

3 

Initinl 

10 da>s 

17 months 

Stilbocstrol 
100 mp 

4380 mg 

66 

=3 

1 

Initial 

Stilbcestrol 

Uncountable (undifTcr- 
cnuaicd carcinoma) 

2 

5 months 

1980 mg 

See Tig 144 

3 

J6 months 

4128 mg 


1 

Imtial 

Stilbttstrol 

50 I 


10 months 

1792 nig 

8 1 

1 

Initial 

Stilbcestrol 

78 9 
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30 months 

3548 mg 
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Table II 


Case 

Interval 

Between 

Resections 

Amount of 
CEstrogen 
Received 

Average 
Diameter of 
Nuclei in 
Microns 

I 1 

Initial 

Stilbcestrol 

7 75 


10 days 

100 mg 

' 4 82 


17 months 

4380 mg 

4 6s 

2 

Initial 

Stilbcestrol 

1 9 75 


5 months 

1980 mg 



16 months 

4128 mg 

5 95 

3 

Initial 

StilbcEStrol 

7 32 


10 months 

1792 mg 

6 12 

4 

Initial 

Stilbcestrol 

72 


30 months 

3548 mg 

69 


Initial 

Dicncestrol 

628 

5 j 

6 months 

500 mg 

423 


In brief, the histological findings were that the 
later sections showed a notable reduction in tumour 
units in all cases, with a coincident decrease m size 



Fig 148 — Cate I 





nocturnal iLhourly) had been troublesome and there 
had been slight scalding on urination Pams in the 
outer and posterior portions of the thighs had recently 
become aggravated 

He was found to have a distended bladder, and rectal 
examination revealed a hard, nodular prostate with 
fixation to the surrounding structures A considerable 
degree of anaimia was present and it was evident that 
he had lost weight 




Ftg 151 — Case 4 


u 



Ftg 149 — Case 2 Fig 152 Case 5 

Figs 148-152 — Graphic records showing the change m the nuclear diameters The percentage of nuclei of certain size is plotted 
against the nuclear diameters The continuous line represents the initial state, and the broken lines the later hndings A snnt irom 
right to left indicates the reduction in average nuclear diameter 


in three Retrograde cytological changes were 
apparent in all cases, and in three instances there 
was a statistically significant diminution in the 
average nuclear diameter 

CASE REPORTS 

Brief histones of the cases are appended with 
the inclusion of the relevant biochermcal and radio- 
graphic records 

Case I — 

History — patient aged 75 complained of increasing 
difficulty of rmcturiUon for one year culmmating in in- 
abihty to pass water Frequency (diurnal i-hourly. 


Biochemical examination showed a blood-urea content 
of 89 mg per too c c , and a serum acid phosphatase 
value of 3 5 units per 100 c c 

Radiographs indicated the presence of metastases in 
the pelvis and lumbar spine, and also in the neck of the 

left femur , ^ , , 

Treatment — The retention was relieved by slow 
decompression by indwelling catheter, the urine con- 
taining a small amount of pus and growmg B colt on 
culture At the same time treatment with stilbcestrol 
(5 mg twice a day) was instituted Following with- 
drawal of the catheter he was still only able to pass urine 
with difficulty Perurethral resection of prostatic tissue 
was first carried out four days after the commencement 
of oestrogen therapy and again ten days later 


CESTROGEN THERAPY IN 


CANCER OF PROSTATE 
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Progress — ^His subsequent progress was saasfactory, 
the residual urine diminishing to less than an ounce and 
his frequency abating to twice nightly and two-hourly 
durmg the day He made no further complaint of pam, 
and increased his weight by over a stone in six months 
The blood-urea content feU to 33 mg per 100 c c , and 
the average serum acid phosphatase value on subsequent 
estimation was i 5 units per c c The haemoglobin rose 
from 59 per cent to 95 per cent 

CEstrogen dosage varied between 6 mg and 15 mg 
of siilbcestrol daily, until after sixteen months it was 
thought desirable to reduce it to 4 mg a day on account 
of increasmg headaches and dizzmess Following the 
reduction he experienced slight difficulty of micturition, 
and the third perurethral resection was performed a 
month later The serum acid phosphatase value at this 
time was i 4 tmits per c c He has since continued 
in good health on a daily dose of 4 mg of stilbcestrol, 
and has now received treatment for over two years The 
prostate, although smaller and softer, remains recog- 
nizably ‘ mahgnant ’ on palpation Radiographic records 
show little change in the character and distribution of 
the bony metastases 

Stde Effects — The sensation of dizzmess, which has 
been noted m other cases receivmg oestrogens, appeared 
to be closely related to the takmg of stilboestrol The 
patient volunteered the information that he had found 
rehef on omitting to take the tablets for short periods, 
and remamed almost free from trouble after the reduction 
m dosage Some rise of blood-pressure took place prior 
to the onset of the disturbance, and this has smce contmued 
at a high level 

Sbght tenderness of the breasts occurred after six 
months’ treatment, but has now disappeared The testes 
have become shrunken and sexual activity much reduced 

Case 2 — - 

History — A patient aged 72 was admitted to hospital 
suffermg from retention of urine He had suffered from 
extreme frequency of micturition for some months, 
havmg to rise from bed as often as twelve tunes durmg 
the mght Durmg the two months prior to his admission 
he had been afflicted with agonizing pains in the outer 
side of the thighs He stated that he had recently lost 
weight 

On exammation he was found to have a distended 
bladder and his prostate felt extremely hard and nodular, 
with extension of the induration into the surroundmg 
tissues on the left side 

Biochemical exammation showed a blood-urea content 
of 42 mg per 100 c c , and a serum acid phosphatase 
value of 9 5 units per c c 

Radiographs mdicated the presence of scattered 
secondary deposits m the pelvis, and also m the ribs and 
clavicles 

Treatment — The retention was relieved by slow 
decompression by mdwellmg catheter, the urme con- 
tainmg a small amount of pus and growmg B colt on 
culture 

Treatment with stilbcestrol (5 mg twice a day) was 
commenced at the same time On withdrawal of the 
catheter four days later he remamed imable to pass urme, 
and perurethral resection was carried out 

Progress — One month later his general condition 
had much improved, and while able to micturate with 
ease, he was able to forego this satisfaction for periods 
of up to three hours at a time His residual urine de- 
chned to between J oz and 3 oz , and became sterile on 
^ The pams in his thighs dimmished m intensity 

and he began to put on weight 

The serum acid phosphatase value fell to 2 i units 
per c c , and subsequently remamed on the average at 
2 4 umts 

Five months after the commencement of treatment 
to experience further difficulty in passing urme, 
and the second perurethral resection was performed 


Following this he remamed m good health on an average 
dose of 6 mg of stilboestrol daily, and put on 8 lb in 
weight 

The third perurethral resection was carried out sixteen 
months after the commencement of treatment on account 
of an increase m the residual urme 

At the present time, after two years’ treatment with 
stilboestrol, he remains free from pam and complains of 
no urmary disturbance apart from havmg to micturate 
tluree times durmg the night 

Palpation of the prostate shows this to have become 
very small, but the degree of induration is still suggestive 
of carcinoma Radiographic records show no change in 
the character of the metastases 

Stde Effects — Considerable mammary enlargement 
and tenderness took place after the first month of treat- 
ment, and more recently a very marked dark-brown 
pigmentation has occurred over a circular area, about 
2I in in diameter, surroundmg the nipples 

The testes have become very small and sexual activity 
is absent 

Case 3 — 

History — A patient aged 61 attended hospital on 
account of progressive difficulty m passing water for 
nearly a year and recent haematuria Occasional pam 
in the thighs had been experienced His general condi- 
tion was comparatively good, but on rectal exammation 
his prostate was found to be indurated and nodular to 
an extent suggestmg mahgnancy 

Biochemical exammation showed a blood-urea content 
of 47 mg per 100 c c , and a serum acid phosphatase 
value of 15 5 umts per c c 

Radiographs mdicated the presence of both osteo- 
plastic and osteolytic deposits m the pelvis 

Treatment — ^At cystoscopy he was foimd to have 
10 oz of residual urine, which contained a httle pus and 
grew the B colt on culture Perurethral resection of the 
obstructmg prostatic tissue was carried out, and micro- 
scopy of the fragments removed confirmed the diagnosis 
of carcmoma 

Treatment with stilboestrol (3 mg daily) was insti- 
tuted 

Progress — Followmg this he was able to comment 
that he was passing water more easily than for years, and 
his residual urme fell to 2 oz and became sterile No 
further pam was experienced m the thighs The blood- 
urea content remamed between 40 mg and 50 mg per 
100 c c , but the serum acid phosphatase value fell to 
I 2 imits per c c , and remamed at this average level 
on subsequent estimation 

CEstrogen dosage varied between o 5 mg and 4 mg 
of stilboestrol daily 

His weight remamed constant, and apart from occa- 
sional dizzmess he remamed free from symptoms until 
ten months later, when the second perurethral resection 
was carried out on account of the return of slight dysuria 
and an increase m the residual urme Since this time 
his progress has been mamtained and at present, 
after fifteen months of oestrogen therapy, his general 
condition shows marked improvement The prostate 
is now almost impalpable, and though remainmg firm 
would not arouse suspicion as to its mahgnant nature 
Radiographs show no alteration m the character and 
distribution of the bony metastases 

Stde Effects — Occasional attacks of dizziness were 
esperienced for some months during treatment and a 
sbght rise m blood-pressure took place 

The breasts, which showed considerable enlargement 
and tenderness, now show some regression 

After three months’ treatment he noticed a smaller 
ejaculate and shrinkage of the testes Sexual activity 
disappeared completely Indeed, after an alleged mci- 
dent near his place of employment he was vigorously 
able to defend himself agamst imputations of pecuhar 
behaviour 
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Case 4 — 

History — A patient aged 70 was admitted to hospital 
with retention of urine following increasing difficulty in 
passmg water for nearly a year Frequency of micturi- 
tion had been troublesome, and he had experienced 
pain in the lumbar region and inner part of the thighs 
which almost prevented him from walkmg 

His bladder was distended, and the prostate, although 
relatively small, was hard and nodular A considerable 
degree of anemia was present and oedema of the ankles 
was marked 

Biochemical examination showed a blood-urea content 
of 86 mg per too c c , and a serum acid phosphatase 
value of 30 o units per c c 

Radiographs showed the presence of metastases in 
the pelvis 

Treatment — His retention was relieved by slow 
decompression by an indwelling catheter, the urine 
containing a small amount of pus and growing B colt on 
culture 


of an increased difficulty in initiating micturition He 
has since remained well and has now been under treatment 
for three years The prostate is very small and hardly 
palpable, though still of firm consistency 

Radiographs show slightly increased sclerosis in some 
of the bony metastases, with corresponding hardening 
of outline 

Side Effects — Tender enlargement of the breasts 
was noted after a month’s treatment Shrinkage of 
the testes and pigmentation of the perineal raphe also 
occurred 

Case 5 — 

History — A patient aged 60 complained of general 
asthenia and pain in the right hip for several months 
In addition, he had noticed increasing frequency and 
scalding dysuria, and marked loss of weight 

His general condition was poor and he was pro- 
foundly anxmic The prostate was Inrd and nodular, 
with fixation to the surrounding structures 


Tabic III 
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Betiveen 

Resections 

Tumour Units 
Per Sq Mm 

Average 
Diameter of 
Nuclei in 
Microns 

Amount of 
COtrogcn 
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j CLiMcstL Course j 

Serum Acid 

PllOSFIIATASE 

Radiografiiic 

Findings 

{ 
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66 

mm 

Stilbocstrol 

General impro\cmcni , 
loss of pain , gam (i 

St ) m \\ eight , haemo- 

Initial 3 5 
units , sub- 

No appreciable change 


— 


100 mg 

sequent a\cr- 








age I 5 units 


■ 

23 

^m 

4380 mg 

prostate became smal- 

ler and softer 




2 

Initial 

Uncountable 

9 75 

Stilbocstrol ! 

General impros cment , 
loss of pain gain (8 

Initial 9 5 

No appreciable change 


S months 

(undifferentiated) 


units , sub- 



carcinoma) 

— 

1980 mg ' 

lb) m weight, pros- 

sequent av er- 






tote became smaller 

age 2 4 units 



16 months 

— 

5 95 

4128 mg 

but still firm 



3 

Initial 

50 1 

732 

Stilbcestrol i 

General improvement , 

Initial 1$ 5 

No appreciable change 


1 

10 months 




loss of pain , w eight 
constant, prostate be- 

units , sub- 



8 I 

6 II 

1792 mg 

sequent av er- 






came sery small but 
firm 

age I 2 umts 



4 

Initial 

78 9 

7 2 

Stilbocstrol 

General improvement , 

Initial 30 0 

Some increased scler- 





diminution of pain , 

units , sub- 

osis and hardemng of 


30 months 

28 0 

6 9 

3548 mg 

increase of weight, 

sequent av er- 

outlme of deposits m 




prostate became \ery ! 
small but firm 

age I 2 units ' 

later films 



5 

Initial 

ISO 

628 

Dienoestrol 

General impro\ cment , 
loss of pain , gam (2 

Initial 7 s 

Increased sclerosis of 


6 months 



units , sub- 

deposits in later films 


30 

423 

500 mg 

St )m weight, heemo- 

sequent aver- 






globin 44-90 per cent , 
prostate became smal 

age 2 8 units 








Icr and softer 




Following withdrawal of the catheter he was able to 
pass urine fairly well, but his residual urine still amounted 
to nearly half a pint Perurethral resection of the 
obstructing tissue was carried out, and thereafter he made 
good progress 

Progress — Owing to unfamiharity with the effect 
of oestrogens at this time he received only sporadic 
courses of treatment with stilbcestrol during the next 
few months, and was later readmitted with a further 
attack of urinary retention which was relieved by 
catheterization 

Thereafter he was maintained on doses varying 
between 4 mg and 15 mg of stilbcestrol daily, controlled 
by the serum acid phosphatase value This value fell 
to an average of 1 2 units per c c on subsequent 
estimations, and the blood-urea content to 36 mg per 
100 c c 

His later progress was satisfactory and he began to 
put on weight Although he still complained of occa- 
sional pain in the thighs, this no longer interfered with 
his walking 

A second perurethral resection was carried out thirty 
months after the commencement of treatment on account 


Biochemical cxaminauon showed a blood-urea con- 
tent of 48 mg per too cc, a serum acid phosphatase 
value of 7 5 units per c c , and a haunoglobin percentage 

of 44 - 

Radiographs showed the presence ot metastases m 
the pelvis, lumbar spine, and necks of both femora 

Treatment — A perurethral biopsy of the prostate 
was performed to confirm the diagnosis and oestrogen 
therapy commenced, using dienoestrol in doses of 3 mg 
a day 

Progress — ^Rapid improvement occurred, accom- 
panied by loss of pain and relief of the urinary symptoms 
His hiemoglobin rose from 44 per cent to 90 per cent, 
and he put on 2 st in weight in six months 

The blood-urea content fell to 35 mg per 100 c c , 
and the serum acid phosphatase value declined to an 
average of 2 8 units per c c 

The dosage of dienoestrol varied between 3 mg and 

5 mg daily , . 

A modified perurethral resection was carried out after 
SIX months on account of some persistence of nocturnal 
frequency, but the amount of residual urine was less 
than 2 oz 
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show Its presence^ and even where found it seemed 
to stain to a lesser degree (Fig 154) In his survey 
of the distribution of acid phosphatase in the tissues 
Gomori states that normal lymph-glands contain 


has been obtained Carcinomatous prostatic tissue 
removed at intervals varying from six months to two- 
and-a-half years from five patients receiving oestro- 
gensj has been examined histologically Microscopical 



none, but that metastatic tissue from certain epi- 
thehal neoplasms^ other than those of the prostate, 
may be positive 

Since we are unable to aver that both these glands 
were affected similarly by carcinoma in the first 
instance we make no claim as to the ccstrogemc 
response in this case We cite it merely to illustrate 
the production of acid phosphatase by metastases 
Were it not for the probability that in carcinoma of 
the prostate such metastases only occur in con- 
junction with other unmistakable evidence of the 
disease, this method of phosphatase assay by glandu- 
lar biopsy might prove of diagnosac sigmficance 
in the differentiation from non-phosphatase-pro- 
ducing tumours 


SUMMARY 

An attempt has been made to correlate the 
histological findings in serial perurethral biopsies 
of carcinomatous prostatic tissue with the chmcal 
improvement noted during prolonged oestrogen 
therapy 

Mention is made of the mode of selection of cases 
and attention drawn to certain features which may 
render repeated examination impracticable 

The importance of comprehensive chmcal, bio- 
chemical, and radiographic records, as an index of the 
oestrogemc response, is stressed, and description 
given of the method by which the biopsy material 


changes showing a diminution in number and size 
of the tumour units, together with cytological 
changes including a reduction in the nuclear dia- 
meter, were observed in the later material 

The value of acid serum phosphatase esnmation 
in assessing the course of the disease is alluded to, 
and menuon made of a case in which phosphatase 
was demonstrated in glandular metastases 

We are parucularly indebted to Miss M Smith 
for her assistance m carrying out the exhausuve 
measurements of the nuclear diameters and in the 
computation of the tumour umts We would also 
express our thanks to Mr J Mayhew for his assist- 
ance in the preparauon of the histological material, 
and to Miss H Saxl, who has been responsible for 
the microphotography 
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A HISTOLOGICAL STUDY OF A PREDEGENERATED 
NERVE AUTOGRAFT 


By R BARNES, P BACSICH, and G M WYBURN 

DEPARTMENTS OF SURGERY AND ANATOMY, GLASGOW UNIVERSITY 


Enough evidence has accumulated to show that 
autografts are the only type of nerve-graft which 
can be used in man with any hope of success The 
successful results of autografting have almost without 
excepuon been cases where the gap in the nerve 
could be bridged by a graft of small cahbre as in 
the facial or digital nerves (Duel, 1933 , Bunnell 
and Boyes, 1939 , Collier, 1940), or in the larger 


nerve-trunks by a cable graft Even under the most 
favourable conditions a cable graft will provide 
only a very indifferent pathway for the new nerve- 
fibres Occasionally it may be possible to procure 
a graft comparable in diameter to the injured nerve 
For instance, when a patient has suffered an 
amputation as well as an extensive nerve injury a 
nerve can be removed from the amputation stump. 
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or, if there are large gaps m two nerve-trunks, a 
segment from the less important nerve may be used 
to bridge the gap in the other (Seddon and Holmes, 

1944) 

In this case an experimental autograft was 
performed in a patient in which it was impossible 
to bndge a very large gap in an ulnar nerve The 
graft was taken from the distal end of the damaged 
ulnar nerve and sutured to the central stump 
Five and a half months later the graft was excised 
and examined histologically This enabled us to 
study (i) The histological condition of an auto- 
graft predegenerated for a long period — ^in particular, 
Its abiUty to survive without necrosis and to receive 
and conduct nerve-fibres , and (2) The regenerative 
capacity of the central stump after a similar long 
interval The only other full histological account 
of an innervated human autograft is that of Seddon, 
Young, and Holmes (1942) 

CASE REPORT 

History — W, aged 27, was wounded on March 
9, 194I5 by a machine-gun bullet He suffered an 
extensive wound of the soft tissues over the inner side 
of the right elbow-joint with commmution of the lower 
end of the humerus and upper ends of the radius and 
ulna, and a complete lesion of the ulnar nerve Several 
days elapsed before he could be given definitive treat- 
ment, and the wound became heavily infected It was 
not unul one year later that the wound was soundly 
healed On Oct 16, 1942, he was admitted to the 
Nerve Injury Unit at the Winwick Emergency Hospital 
The elbow-joint was ankylosed m a position of 20° below 
the right angle There was an extensive scar involving 
the slun and soft ussues over the irmer side of the joint, 
and no evidence of any recovery of the ulnar nerve lesion 
Explorauon of the nerve was advised, although it seemed 
imukely that a successful repair could be performed 
First Operation (Nov 12, 1942), 613 days after 
injury — ^Under general anaesthesia an incision was made 
from the axiUa to the lower third of the forearm 
Condition of Nerve — 

Central Stump There was a large end bulb 8 cm 
above the elbow From there the nerve gradually 
tapered until at a point 10 cm above the bulb it became 
of normal diameter This portion of the nerve was 
distmctly firmer than usual , 10 cm of the central stump 
was resected 

Histological examination There are numerous bundles 
with well-preserved axons and myehn sheaths, but m a 
few of the bundles some of the nerve-fibres show swelling 
of the axons and fragmentation of the myelin sheath 
The perineurium of the affected bundles is somewhat 
thickened There is some oedema of the interfascicular 
connective tissue and the bundles are more widely spaced 
than in normal nerve 

Peripheral Stump The peripheral stump termmated 
in scar tissue 6 cm below the elbow-jomt It was 
necessary to resect about 3 cm of the central end of the 
peripheral stump to expose ‘ normal ’ nerve-bundles 
Histological examination Well-defined nerve-bundles 
separated by mcreased interfascicular connective ussue 
The bundles themselves are shrunken and there is no 
evidence of axons or myelm sheaths 

Grafting — It was evident that suture of the nerve 
co^d not be performed even after anterior transposition, 
and a cable autograft was equally impossible It was 
decided, therefore, to perform an experimental auto- 
graft 7 cm of the distal end of the nerve were excised 
and sutured to the central stump with three fine linen 
tmead sutures which were passed only through the 
sheath of the nerve Owmg to the difference in the 
diameter of the graft (3 mm) and the central stump 


(6 mm ), only about 25 per cent contact between the stump 
and the graft was obtained The distal end of the graft was 
sutured to the intermuscular septum There was little 
or no scarring of the soft tissues on which the graft lay 

Second Operation (April 29, 1943), 168 days after 
insertion of the graft —Under local antesthesia an incision 
was made in the Ime of the graft The graft was readily 
identified, a good junction had apparently been made 
between it and the central stump There was a fusiform 
swelling at the suture line which was distinctly firmer 
than the nerve above The graft itself appeared to be 
firmer than at the time of insertion , it was not unduly 
adherent to the surrounding tissues 

The graft was stimulated with a faradic current but 
no sensory response was obtained distal to a point i cm 
below the suture Ime 

The entire graft was excised together with a further 
2 cm of nerve from the central stump and retamed for 
histological examination 

Material taken out for histological examination was 
fixed in formol-saline, cut in blocks of 10-15 n’®! 3 2nd 
embedded in paraffin Cross-sections were cut at 
5itt, lo/t, and zop from each block and stained by one 
of the following methods hsemalum and eosin, MaUory’s 
triple stain, modified protargol, or a modified Weigert 
method Finally, each block was sectioned longitudmally 
at lOfi and sections were mounted in two series Modi- 
fied protargol method was used for one senes and 
hsemalum and eosin staimng for the other 

Central Stump There is no epineurium The 
interfascicular connective tissue is decidedly fibrous and 
there is no evidence of the loose connective tissue with 
occasional fat cells normally found in the larger human 
nerves The perineurium is distinct and well developed 
The sections show a sufficient number of healthy bundles 
to ensure regeneration {Fig 155) In most of the fascicles 
the majority of nerve-fibres are well myelinated with 



Fig 155— Central stump Cross-section Modified 
protargol method 


the normal proportion of non-myelmated fibres (Figs 
156, 157) In longitudmal sections it can be seen that the 
majority of myelinated fibres lose their myehn sheath 
at about 2 mm from the suture line This may mark 
the extent of retrograde degeneration after the resection 
of the neuroma of the central stump at the first operation 
Above that lumt the myehn sheath of the medullated 
fibres is normal Inside the fascicles there is a slight 
degree of mtrafascicular coUagenization under the peri- 
neurium and m the form of thickened endoneurial septa 
{Fig 158) No proliferation of Schwann cells can be 
seen and only a few macrophages Numerous large 
blood-vessels are present m the interfascicular tissue 
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but few capillaries The fairly numerous peripheral 
htemorrhagic areas can probably be attributed to handling 
at operation 

Graft Junction There is good tissue junction In 
the longitudinal silver-stained sections (Fig 159) the 
nerve-fibres can be traced from the central stump through 
the junction into the nerve-bundles of the graft At the 
level of the junction there is much irregularity and criss- 
crossing of fibres and a large number of aberrant fibres 



.IOOA- 


I " 






Fig 156 — Central stump Cross section of bundle mdicaicd 
by large square jn Fig 155 Modified Wcigert staining 



Fig 157 — Central stump Cross section representing area 
of small square oi Fig 155 Clusters of non-myehnated fibres 
m right side of the field Modified protargol method 


but no Perroncito spindles {Fig i6o) Some medullated 
fibres can be followed almost to the suture line The 
haemalum and eosin and triple-stained sections show 
hffimorrhagic areas, a large amount of fibrous tissue, and 
Schwann nuclear proliferation In the neighbourhood 
of the suture line there are round-cell infiltrations and 
occasional foreign-body giant cells 

Graft Tissue Bundles of nerve-fibres can be followed 
throughout the whole length of the graft (Fig i6i) The 
bundles are smaller and more numerous than in the central 
stump (Fig 162), which may m part be due to the 
fact that the graft represents a more peripheral portion 




Tig J59 — Junction of graft with central stump Longitud- 
inal section Central stump left side, graft right side , arrows 
mark Jc\el of suture line Alodificd proiargol method 



Fig 160 — ^Junction of graft with central stump Longitud- 
mal section Central stump left side Sraft right side arrows 
mark approximate level of suture line Modified protarg 1 
method 
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Fig i6i — Graft Longitudinal section of bundle indicated 
in Fig 162 to show presence of nerve-fibres Modified pro- 
targol method 



Fig 162 — Graft Cross-section Compare wth Fig 155 
Modified protargol method 



Fig 163 — Graft Cross-section of bundle indicated in 

ip Fig 162 Compare wTth Fig 156 Absence of staining 
denotes lack of mjelination Aiodified Weigert staining 
VOL XXXiri — NO 130 
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of the nerve where normally some decrease m the size 
of the bundles is to be expected The new fibres have 
progressed along the old bundles which for the most 



Fig 164 — Graft Cross-section representing area marked 
in Ftg 162 Densely packed non-myehnated fibres inside 
fascicle Numerous aberrant fibres in right side of field 
forming small fascicles Compare with Ftg 158 Modified 
protargol method 



Fig 165 — Graft Cross-section Well-marked intra- 
fascicular collagemzation Section of the same bundle as 
Figs 163, 164 Hsmalum and eosm staining 



Fig 166 — Graft Longitudinal section to show presence of 
Schwann-cell nuclei Hamalum and eosm staming 


part are densely packed with regenerating axons A 
few bundleSj however, especially towards the middle and 
distal end of the graft, are but sparsely populated None 
of the nerve-fibres in the graft is medullated (Fig 163) 

9 



134 


THE BRITISH JOURNAL OF SURGERY 


The transition from medullated to non-mcdullated 
fibres occurs abruptly immediately above the suture 
line There are a number of aberrant nerve-fibres in the 
interfascicular fibrous tissue, which can be followed for 
about 20 mm down the graft Some of these have 
formed themselves in small bundles and have acquired 
a semblance of perineurium from a condensation of 
surrounding fibrous tissue (Fig 164) 

In cross-sections the nerve-bundles are rather widely 
spaced m a dense fibrous tissue (Fig 162) There is no 
epineurium but a thickened lighter staining perineurium 
The nerve-bundles contain a large quantity of densely 
packed collagenous fibres and the small nerve-fibres in 
the old nerve-tubes seem to be pressed upon and almost 
strangled in the midst of this intrafascicular fibrosis 
(Fig 165) 

A number of Schwann nuclei can be seen within the 
nerve-bundles in longitudinal sections (Fig 166) There 
are no round-celled infiltrations and no necrotic areas m 
spite of the thickness of the graft which appears to have 
been adequately vascularized, probably in part from the 
central end and in part by ingrowth from ad;acent 
vessels 

DISCUSSION 

The interesting features in this case are (i) 
The capacity of the central stump for regenerauon 
after 613 days , (2) After a similar long period of 
degeneration an autograft can receive new nerve- 
fibres despite the fact that the histological condition 
was immicable to their maturation , (3) Although 
the graft had a cahbre of 3 mm there was no central 
necrosis 

Central Stump It can be assumed that the 
regenerative capacity of nerve-fibres is a property 
of the neuron Neurons rendered functionless 
through separauon from their end-organs ulumatcly 
undergo atrophy This inactivity atrophy may 
affect a number of neurons during normal regenera- 
tion as pointed out by Heidenham (1911) “ Auch 

bei der normalen Regeneration des Nerven werden 
)e nach den Umstanden bald mehr, bald weniger 
zahlreiche Fasern vom Wege abirren oder andcrswic 
in ihrem Wachstum gehemmt werden (die Perroncito- 
schen Apparate sind offenbar Hemmungsbildungen) , 
demgemass werden in den zugehorigen Ursprungs- 
zellen dauernde regenerative Erregungszustande 
auftreten, welche schdiesslich zur Erschopfung und 
zum Schwunde des gatizen Neurons fuhren ” It 
seems probable that in such neurons the regenera- 
tive power will gradually dimimsh and finally be 
lost Colher (1940) discusses the work of Ballance, 
who found regressive changes in the facial nuclei 
and ultimate disappearance of the cells after facial 
nerve injury, and states “ What we do not know 
IS how long It takes for these changes to become 
irreversible ” We can, however, find no records 
which would enable us to hazard even an approxi- 
mate estimation of how long a functionless human 
neuron retains its regenerative power Spielmeyer 
(1922) gives an illustration of a motor nerve-cell 
from the lumbar region of the spinal cord ij years 
after leg amputation The only change noted was 
a hyperchromatosis of Nissl’s granules He also 
confirms the statement of Bielchowsky that a much 
larger number of nerve-cells than would be expected 
survive after amputation Holmes and Young 
(1942) record no decrease in the nerve-fibre out- 
growth from the central end of a rabbit nerve after 
^ year and conclude that the power of outgrowth 


from the central stump docs not dimmish during 
the progressive formation of a neuroma In our 
case the neurons had been functionless for 613 
days yet retained their regenerative power It can 
therefore be concluded that within the time span of 
the majority of nerve repair operations a healthy 
central stump will contain nerve-bundles capable of 
vigorous nerve-fibre outgrowth 

Graft Even after prolonged degeneration the 
general architecture is preserved, although the 
nerve-bundles have contracted and arc much smaller 
than normal 

Holmes and Young (1942) describe the condition 
of an isolated peripheral stump in rabbits after a 
year They found preservation of the general 
structure— nerve-bundles and nerve (Schwann) tubes 
The bundles were much smaller and the nerve- 
tubes, now less than half the size of a normal nerve- 
fibre, were separated by areas filled with collagenous 
tissue These old peripheral stumps were still 
capable of receiving regenerating nerve-fibres, 
though some showed a diminished growth rate 
They ascribe this retarded growth rate to a dcchne 
in the Schwann-cell outgrowth following delayed 
suture with a consequent imperfect juncuon, enss- 
crossing, and shunting of nerve-fibres After 168 
days It IS not possible for us to assess the imtial 
Schwann-cell outgrowth There is certainly a 
considerable number of aberrant nerve-fibres at 
the junction, but a degree of irregularity and enss- 
crossing of fibres is to be expected at the site of 
suture 

The nerve-fibres have reached the distal end of 
the graft, but there is complete absence of medulla- 
tion It IS tempting to connect this lack of medul- 
lation with the inevitable failure of the nerve-fibres 
to reach their end-organs, but the results of ammal 
experiments show that medullation commences well 
before the nerve-fibres have arrived at their final 
desunauon (Young, 1942 , Bacsich and Wybum, 
1945) Holmes and Young (1942) foimd that after 
a delayed suture of the rabbit nerve (514 days) there 
was no medullation and they suggest that this is due 
to collagenizauon and narrowing of the Schwann 
tubes which prevent the necessary prehminary 
increase in nerve-fibre diameter In our case the 
small nerve-fibres in the midst of the abundant 
collagenous tissue of the nerve-bundles of the graft 
would have httle room for expansion and it seems 
probable that as in the rabbit nerve the non-medulla- 
tion can be attributed to the strangulating effect of 
intrafascicular fibrosis whereby there is no pre- 
myelmation expansion of the nerve-fibres 

Seddon, Young, and Holmes (1942) describe the 
innervauon of a fresh autograft of the human median 
nerve (examined after si\ months) by myehnated 
fibres which penetrated to the peripheral stump 
The graft preserved its own bundles occupied by the 
regenerated axons, but there was marked intra- 
fascicular fibrosis 

Sanders (1942)3 m his review of the methods of 
repair of large nerve gaps, suggests that “ Revascular- 
izauon of a graft of large cahbre may not occur with 
sufficient speed to allow proper Wallerian degenera- 
tion and the centre of the graft may become necrotic ” 
In this case there was no necrosis, although it is 
possible that the degenerated autograft is less 
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vulnerable and more able to survive the imual 
cnacal period than the fresh autograft 

It IS not easy to explain the negative response of 
the graft to faradic stimulation It is possible that 
the graft was innervated largely by motor-fibres 
perhaps by reason of the hrmted contact (25 per 
cent) of graft and central stump Spielmeyer 
(1922)5 however, points out that while the retrograde 
and regenerauve changes of motor nerve-cells after 
injury to their axons are weU recogmzed, httle is 
known about the effect of axonal damage to the 
other types of nerve-cells It is therefore possible 
that the sensory neurons may undergo more rapid 
inactivity atrophy than the motor neurons, m which 
case most of the regenerated nerve-fibres would be 
motor Holmes and Yoimg (1942) report a high 
threshold to faradic sumulation of the peripheral 
stump after delayed suture It may be that this 
IS the result of intrafascicular fibrosis In our case 
the total lack of response can probably be attributed 
to a combinauon of these two factors — a preponder- 
ance of motor-fibres and collagemzation of the 
nerve-bundles 

Sanders and Young (1942), in experiments with 
rabbit nerve, have confirmed the conclusion of 
Bentley and Hill (1936) that regenerauon is not 
more rapid in predegenerated than in fresh auto- 
grafts and that the only advantage of predegeneration 
IS a firmer consistency and thus easier handhng 
Our results indicate, however, that this advantage 
would be more than counter-balanced by the dis- 
advantage of a too prolonged predegeneraoon of 
an autograft 

SUMMARY 

I An autograft taken from the distal end of an 
ulnar nerve which had suffered an irreparable injury 


was sutured to the central stump, and removed 5^^ 
months later for histological exarmnauon 

2 The central stump still retained regenerative 
capacity 613 days after mjury 

3 The autograft survived and provided a path- 
way for new nerve-fibres, although none of these 
fibres was meduUated 

4 The absence of meduUation may have been 
due to extensive intrafascicular fibrosis which pre- 
vented normal maturauon of the nerve-fibres 

5 There was no central necrosis of the auto- 
graft 

We wish to express our thanks to Dr L Poliak 
for the histological reports on the nerve-stumps 
excised at the first operation, and to Mr A S 
Kerr who was associated with one of us in the care 
of the pauent 
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OBSTRUCTIVE DIAPHRAGMATIC HERNIA RESULTING FROM 
OLD GUNSHOT WOUND OF THE CHEST 
A REPORT OF THREE CASES 

Bt Lt-Col W A MACKEY, RAMC, and Lt-Col D L C BINGHAM, RAMC 

OFFICERS IN CHARGE OF SURGICAL DIVISIONS, GENERAL HOSPITALS 


During the present war the treatment of thoracic 
wounds has become mcreasingly conservative 
Collections of blood or exudate in the pleural 
cavity are usually treated by repeated aspiration, 
and, in the absence of sepsis, thoracotomy is rarely 
performed except to remove large foreign bodies 
If there has been no major mediastmal injury, 
transversing wounds by small high velocity missiles 
have done almost umformly well, recovery has 
generally been complete, and the soldier has returned 
to duty 

But particularly in wounds of the lower chest, 
the diaphragm may be injured and abdominal 
viscera, especially the stomach and transverse colon, 
may be hermated into the thorax Two such cases 
were recently admitted to neighbouring Base 
hospitals m the Middle East, each suffenng from an 
obstructed diaphragmatic herma of the colon as a 
late comphcaaon of a woxmd of the lower chest 


Their case histories are presented in order to direct 
attention to the possibihty of diaphragmatic herma 
bemg latent imtil comphcations with a high mor- 
tahty supervene A third case, with hermation of 
the stomach, is reported from England 

CASE REPORTS 

Case i — Old abdomino-thoracic gunshot wound , 
diaphragmatic hernia , intestinal obstruction 
On Nov 15, 1942, Tpr H , aged 23, sustained a 
gunshot wound of the right side of the thorax between 
the 7th and 8th ribs, a httle anterior to the mid-axiUary 
line The bullet finally lay subcutaneously at a corres- 
ponding point on the left side of the chest It was 
removed and recovery was at first uneventful 

He was discharged to Convalescent Depot on Dec 27 
While at the Convalescent Depot, in mid-January, 1943, 
he had an attack of central abdominal pain and vomiting 
This attack lasted only a few hours and he was discharged 
to duty early in February 
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He remained symptom-free for nearly two montlis, 
when he had a second attack similar to the first, but 
lasting about a day 

The third attack, from which he ultimately died, 
began on April 20 Again he had central abdominal 
colic, with vomiting and constipation As he did not 
improve in two days, during which he took fluids onlyj 
he was sent to a Field Ambulance with a provisional 
diagnosis of gastritis On admission to the Field 
Ambulance the diagnosis was changed to subacute 
intestinal obstruction and the following notes were 
made — 

Bowels not open for some days, no abnormal tender- 
ness, tongue shghtly furred, chest ml eveept scar 

April 23 Intermittent abdominal pain and occa- 
sional vomiting Fluids only Pulv alk and belladonna 
April 24 T 99° , P 72 Pam in lower abdomen, 
colicky in nature Abdomen distended and tympanitjc 
Some resistance right side Enema — no result except 

a little flatus W B C , 20,900 , 77 per cent polymorphs 
April 25 T 99°, P too A little flatus passed 
Still having colicky pam and returning fluid taken 
eflFortlessly 

The decision was now taken to evacuate the patient 
to a general hospital by ambulance car The lateness 
of this decision may have been due in part to the fact 
that the distance was considerable, over difficult roads 
The journey took nearly twelve hours, and during the 
trip there was copious vomiting of brown fluid 

At 23 00 hours he arrived, ill and dehydrated, at the 
general hospital Admission note “ Checks slightly 
sunken, tongue slightly moist and clean Abdomen 
somewhat distended and tympanitic above umbilicus 
Large slightly tender mass in right iliac fossa Intestinal 
sounds markedly increased in all areas Rectally no 
abnormahty detected Some rather dry faices in rectum 
Lungs Percussion note and breath sounds normal in 
all areas T 97 4° , P 96 Continuous intravenous 
saline instituted Morphine (gr J) ” 

The following mornmg, April 26, the diagnosis of 
advanced intestinal obstruction was self-evident General 
abdominal distension, ladder pattern , colicky pains 
No vomiting since admission , rehydration satisfactory 
Operation, i i 00 hr (W A M ) — Anaisthesia 
Spinal stovaine 2 c c Left paramedian laparotomy 
General distension of small bowel except for proximal 
2 ft of jejunum Stomach empty Small bowel plum 
coloured Enormous distension of ctecum and ascend- 
ing and transverse colon Obstrucuon by diaphrag- 
matic herma of splemc flexure and part of transverse 
colon 

To gain access to the hernia it was necessary to make 
a secondary obhque incision from just above the umbilicus 
to the subcostal margin in the neighbourhood of the 10th 
left costal carulage The cartilaginous margin was 
divided and the incision continued, to open the pleural 
cavity The tight hernial ring situated centrally in the 
left dome of the diaphragm was enlarged by a radial 
incision and the hermated mass, consisting of 18 in of 
colon and almost all of the great omentum, was returned 
to the abdominal cavity The colon was clearly viable 
but the omental mass was in part necrotic and so it was 
removed Diaphragmatic opemng closed with inter- 
rupted sutures of heavy catgut with an overlay of fine 
catgut Closure of the abdominal incision proved 
difficult, and it was necessary at this stage to give ether 
The anal sphincter was stretched and a rectal tube 
inserted allowing escape of a considerable volume of 
foul black fluid feces which had passed onward following 
relief of the obstruction 

During the course of the operation the pauent had 
two pints of blood and one pint of glucose-saline His 
final condition was satisfactory, but he was ‘ chesty ’ 
Progress — Following operation, his condition steadily 
deteriorated He presented persistent and resistant 
cyanosis, much bronchial fluid, and there were signs of 


peripheral vascular failure Venoclysis was discontinued 
Continuous oxygen administered with partial good 
effect Coraminc m adequate dosage had no appreciable 
effect Morphine (gr I ) was given with atropine (gr 7,'r) 
Deterioration, however, continued throughout the day, 
pulse-rate varying from 140 to 180 per minute and pulse 
volume very variable 

The following mornmg, April 27, at 05 00 hr signs 
of impending death were apparent Marked peripheral 
vascular failure and noisv dyspnoea Partial left pneumo- 
thorax noted 500 cc air withdrawn from left chest 
with diminution of signs of pneumothorax and temporary 
improvement of pulse, which became steady at 140 per 
minute Glucose-saline venoclysis recommended and 
morphine and coramine repeated 

At 06 45 hr he regurgitated unaltered a few ounces 
of water which he had drunk since operation and cardiac 
respiratory action ceased 

Autopsy — This was carried out at 10 00 hr by 
Major S C Buck, RAMC, who reports as follows 
“ \Vcll-dcvclopcd muscular man Rigor mortis present 
throughout Dark red frothy fluid issuing in large 
quantities from mouth and nose Sutured left para- 
median wound, with subcostal extension 

“Peritoneal cavity contains about 15 oz of blood- 
stained fluid All coils of small bowel matted bj light 
fibrinous exudate Serous surfaces congested, with 
scattered subserous hxmorrhages Mucosa oedematous 
in proximal part Moderate distension of all except 
lowest 40 cm of ileum Colon contains dark feces 
throughout, serous surface of transverse colon shows a 
few small dark hxmorrhagic patches Mucosa of this 
part markedly cedematous, giving the appearance of 
colourless jelly 

“ Sutured wound about 8 cm m left dome of dia- 
phragm The diaphragm is adherent to the left lobe 
of the liver and the chest wall deep to an old linear scar 
I 5 cm long m the skin over the 8th left intercostal 
space Similar adhesions between right dome of dia- 
phragm and right lobe of liver and chest wall, correspond- 
ing with a circular scar, 04 cm m diameter, in right 
chest wall Section of liver shows just visible fibrosis 
along old missile tract 

“ About 8 oz of blood-stained fluid in left pleural 
cavity Left lung quite free, collapsed, and almost 
entirely airless On section dark red fluid flow s copiously 
Right lung moderately well aerated except for lower lobe, 
which exactly resembles left lung Right pleural cavity 
obliterated in lowest part by fibrosis extending as high 
as 4th rib in paravertebral gutter 

“ Remaimng abdominal organs congested but other- 
wise normal B'addcr distended Brain not examined 
“ Cause of Death Old gunshot wound, thorax and 
upper abdomen Operation Reduction and repair of 
traumatic diaphragmatic hernia (left) Paral)Xic ileus 
and respiratory embarrassment ” 

Case 2 — Old abdomino-thoracic shell wound ; 
diaphragmatic hernia , intestinal obstruction 
In 1940, during the battle of France, Bdr V , aged 
22, was wounded in the left side of the chest He was 
evacuated to England and made an uninterrupted 
recovery, returning to duty as an At soldier He then 
remained well until January, 1943, when he had an 
attack of severe colicky abdominal pain with v'omiting 
and absolute constipation, which lasted for five dajs 
and from which he made a complete recovery The 
attack ceased abruptly when he passed a large quantity 
of flatus 

His second and fatal attack began on June 23, 1943, 
when, after strenuous exercise, he was seized with severe 
abdominal pain, colicky in character, and vomited 
several times without obtaimng relief 

On June 24 he was admitted to a Field Ambulance 
and the next day two enemata were given without result 
It was then realized that he was suffering from intestinal 
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good Operation was performed at 22 15 hr under 
intratracheal anaesthesia The 9th left rib was resected 
and the thorax opened There was an opemng 4 cm 
in diameter in the left dome of the diaphragm and through 
this there projected upward a hernial sac composed of 
omentum and contaimng the greater part of the stomach 
There was one small adhesion to the lower margin of the 
lung and the stomach wall was densely adherent to parts 
of the margin of the hernial ring, in the neighbourhood 
of which there was much mfiammatory ccdema The 
opening was slightly enlarged, adhesions divided, and 
stomach and omentum reduced into the abdominal 
cavity The diaphragm was closed with interrupted 
sutures of stout silk, with an oterlay of catgut It was 
not necessary to interfere with the phrenic nerve A 
catheter was introduced through the 10th space into the 
costophrenic sulcus, and after complete inflation of the 
lung the thoracic wall was closed in layers A pint of 
blood was given during the operation and the patient 
left the table m good condition Venoclysis and gastric 
aspiration were continued for 24 hours The intercostal 
catheter was removed m 48 hours Recovery was 
uneventful On Feb 13 four ounces of serous fluid 
were aspirated from the pleural cavity 

X-ray Appearances — From a large senes three 
radiographs are shown, taken on July 3, 1944, Jan 18, 
1945, and Jan 31 {Figs 167-169) It is easy to be wise in 
retrospect, but it may fairly be suggested that even on 
July 3, 1944, diaphragmatic hernia should have been 
suspected, for in addition to the presence of a small 
amount of fluid at the left base the film shows a well- 
defined air-contaimng sacculation extending consider- 
ably higher than the normal level of the left dome of the 
diaphragm That of Jan 18, taken after administrauon 
of barium, shows clearly the greater part of the stomach, 
ballooned out by gas and fluid with a little barium, m 
the thorax, the oesophagus dilated and ending in a saccular 



Fig 167 — Radiograph taken on July 3, 1944, showing con- 
siderable opacity m left lower chest, in the upper portion of 
which a gas containing cavity is seen 

cardia with two flmd levels, and the pyloric antrum 
dropping straight down to the duodenum, dragging it to 
the left The pre-operative radiograph on Jan 31, 
after aspiration of the stomach, shows persistence of the 
gastric hermation and the transnasal tube curving up 
and to the left 

Comment — ^Experience of the two previous cases 
made a climcal diagnosis in this case easy and it was 


material in deciding upon operative intervention as soon 
as fluid and salt balance was restored The operative 
procedure proved extremely simple as intrathoracic 
adhesions were slight Intratracheal anxsthcsia gave 



Fig 168 — Radiograph taken on Jan 18 1945 The 
oesophagus filled vsiih barium, is dilated, and terminates m a 
small spherical sacculation (the cardia) showing a double flmd 
level of fluid and heavier banum Above and to the patient s 
left IS a great sac consisting of the greater part of the patient’s 
stomach filled with gas, fluid, and a little barium This 
communicates b) a narrow neck with the pvlonc portion of the 
stomach below Metallic foreign bod> is clearly seen 



Fig 169 — Pre operative radiograph on Jan 3t, 1945 The 
fundus of the stomach is clearly seen above the diaphragm and 
the mtragastne tube is seen curling upward and to the left 

control of the lung, and bv its means, reinforced by post- 
operative breathing exercises, it was possible to avoid 
any post-operative pulmonary comphcation The small 
metallic foreign body did not present, and no search was 
made for it Swinney (1942) reports a case of gastric 
diaphragmatic hernia following a knife wound Con- 
servative measures failed utterly and the patient was 
cured by thoracotomy and reduction and repair of the 
hernia 
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DISCUSSION 

Three cases are reported of diaphragmatic herma 
following wounds of the lower thorax sustained some 
time previously All were acutely ill when first 
seen, suffering from obstrucuon bordering on 
strangulation One, in which the stomach had 
hermated into the thorax, recovered uneventfully 
following operation and need not be considered 
further Two, m which the colon was involved, 
died It may be profitable to attempt to assess the 
factors which contributed to the fatal issues The 
following observations are offered — 

1 Diagnosis was delayed In both cases the 
fatal attack was preceded by others which resolved 
spontaneously Thorough investigation of these 
earher illnesses would have estabhshed the diagnosis 
and might well have permitted repair during a 
relatively safe mterval period 

2 In both cases, in the final illness, there was 
considerable delay before the patient was sent to 
hospital, m Case i five days, in Case 2 two and a half 
days 

3 In Case 1 the pre-operative diagnosis was 
mcomplete He was operated upon as a very ill 
emergency But X-ray examination of the chest 
and abdomen would have completed the diagnosis, 
and had this been accomphshed the thorax alone 
would have been opened and intratracheal anaesthesia 
used Operation would have been shorter and less 
severe, collapse of the left lung would have been 
avoided, and he might well have recovered 

4 In Case 2 caecostomy failed to benefit Con- 
servative measures appeared at first hkely to be 
successful, but he suddenly deteriorated and cfficos- 
tomy was performed as a minimal emergency pro- 
cedure Its failure may be associated with the fact 
that It did nothmg to reheve the obstruction, with 
partial strangulation, of the hermated loop 

It is fortimate that hermation of the colon 
through the diaphragm is rare, for it is associated 
with considerable risk to hfe This is mainly 
because the lesion may readily set up two closed- 
loop obstructions, the distal bemg the hermated 
bowel inside the thoracic cavity, the proximal the 
colon between the ileocecal valve and the hermal 
ring In addition the hermated loop may be 
strangulated The gravity of the proximal obstruc- 
tion depends upon the fact that, if the ileoctecal 
valve remains competent, considerable pressures 
may be attamed in the cscum and proximal colon, 
which become enormously distended and suffer 
gross damage to mucosa and vasculature It has been 
shown by Knight and Slome (1935) that obstructive 


distension of a loop of bowel 'results in compression 
of the blood-vessels m the mucosa Absorption is 
shght during this phase, but toxic substances are 
elaborated m the lumen and gut wall, and these are 
freely absorbed if the pressure is suddenly reheved, 
with production of phenomena akin to ‘ shock ’ 
Fatal toxaemia may therefore occur after a mecham- 
cally successful operative intervention This 
toxaemia may have been a factor m producing the 
fatal issue in Cases i and 2 

It IS not possible to state categorically what is 
the correct order of procedure in all cases of 
obstructed diaphragmatic herma of the colon It is 
possible that an early csecostomy might reheve the 
acute emergency and permit of repair of the hernia 
m conditions of safety Since, however, the herm- 
ated loop may be strangulated it is clearly dangerous 
to leave it imexplored unless the duration of the 
obstruction has been short, its degree mcomplete, 
or the response, controlled by X-ray findmgs, to 
conservative measures such as gastric aspiration, 
cfficostomy, and venoclysis, entirely sausfactory 
The correct approach to the herma is by thora- 
cotomy, and in the absence of obstruction or after 
its relief, reduction and repair of the hernia is a 
comparatively simple matter 

But as m all rare conditions, efficient treatment 
of traumatic diaphragmatic herma depends mainly 
on sharp awareness of the possibihty of its existence 
It is probable that purposive investigation of all 
cases which have suffered a traversing injury of the 
lower thorax would bring to hght unsuspected cases 
of diaphragmatic herma Barrett (1945) quotes a 
case in point Certainly the occurrence of even 
mild obstructive symptoms should brmg such cases 
at once under surgical care It should then be 
possible, after accurate investigation, to carry out 
with precision the surgical measures necessary to 
save hfe 

SUMMARY 

1 Three cases are presented of diaphragmatic 
herma following missile wounds of the lower thorax 

2 Attention is drawn to the latency of the 
condition and to the gravity of its comphcations 

3 Some aspects of its management and treat- 
ment are briefly discussed 
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PELVIC ECTOPIC KIDNEY 

By gilbert FORBES 


LECTUKER IN FORENSIC MEDICINE AT THE UNIVERSITY 01 

Congenital abnormahties of the kidneys and 
ureters are comparatively common and, according 
to Gutierrez (1936), 40 per cent of all pathological 
condiuons of those organs are due to congemtal 
anomahes A large proportion of these abnormahties 


SHEFFIELD, POLICE SURGEON TO THE CITY OF SHEFFIELD 

fall mto the category of renal dystopia By defimtion, 
“an ectopic kidney is one that owes its position 
to developmental failure , it has been arrested 
in ascent dunng embryomc hfe and usually has 
failed to rotate ” (Thompson and Pace, 1937) The 
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congenital displacement may affect one kidney, which 
IS comparatively common, or may involve both, 
which IS rare Further, the dystopia may be 
crossed or uncrossed The arrest in ascent may 
occur at any point along the normal course of the 
ureter, and the kidney or kidneys may be located 
in the lumbar region, on the iliac vessels, on the 
pelvic brim, or resting in the hollow of the sacrum 
These positions, according to Brown (1931), corres- 
pond to the situations of the little ring muscles of 
the ureter described by Kelly When both kidneys 
are ectopic or when crossed dystopia of one 
kidney is present, fusion of the kidneys to a greater 
or lesser extent commonly occurs This leads to 
the production of horseshoe kidney with fusion at 
the upper or lower poles, or to the development of 
a ‘ concrescent ’ or ‘ cake ’ kidney, which may be 
found in the prevertebral region of the lumbar 
spine, situated to one or other side of the spine m 
crossed dystopia, or in the pelvis When fusion 
occurs two ureters are present, as the conglomerate 
mass arises from the confluence of the primordia 
after the formation of the ureteric buds from the 
Wolffian ducts 

Unilateral pelvic ectopia of the kidney is not an 
extreme rarity, and several hundred cases of this 
condition have been reported in the literature 
From time to time such cases are diagnosed clini- 
cally and the frequency of their ante-mortem dis- 
covery has greatly increased with the development 
of the cystoscope In post-mortem material the 
incidence is certainly less than i m 2000 cases 
{Table I) Bilateral pelvic kidney is even less fre- 
quently encountered and is therefore a very rare 
condition indeed 


Table I — INCIDENCE OF Unilateral Ectopic 
Pelvic Kidney 


Author 

Nuaiber 

OF 

[ Cases 

Number 

OF 

AUTOPSirs 

I iNOIDENCr 

Per 1000 
Autopsies 

Thompson, R (1914) ' 
Stewart and Lodge ' 

1 

1 

13.505 

i 

0 07 

(1923) 

3 

6,500 

0 46 

Shore (1930) 

Thomas and Barton 

I 

1,464 

0 68 

(1936) 

Thompson, G J and 

7 ; 

22,000 

032 

Pace (1937) 

3 1 

11,000 1 

0 27 


ANATOMICAL PECULIARITIES 

The ectopic pelvic kidney is usually smaller than 
a normal kidney and is malformed It may be 
moulded into the hollow of the sacrum or, if it lies 
on the iliac vessels, it will present a ridge on its 
posterior surface to accommodate those structures 
Failure of normal axial rotation results in the hilum 
facing anteriorly, and, while the ureter is short and 
tortuous. It enters the bladder in the usual situation 
The calibre of the ureter may be normal or may be 
less than average The blood-supply is always 
abnormal, and it is this finding which, among others, 
distinguishes a congenital malposition from the 
usual type of ptosed kidney The blood-supply 
IS derived from the neighbouring arterial trunks 
and the aberrant vessels represent transient arteries 
which normally disappear as the kidney migrates to 


Its position in the loin These vessels spring from 
the external, internal, or common iliac arteries, and 
It IS usual to find a renal artery arising near the 
bifurcation of the aorta This vessel maj replace 
the middle sacral artery or may be independent of 
It Veins from the iadncy dram into the iliac 
veins or into the lower end of the inferior \ ena cava 
The normally placed kidney is held in position by 
the pressure of the ‘ intrapcritoncal ’ abdominal 
organs, and by the perirenal fat The ectopic 
pelvic kidney has no perirenal fatty capsule and us 
stability depends on its being retroperitoneal, on 
abnormal adhesions, or on the presence of more 
than one set of vessels entering the hilum from 
different directions Sometimes the kidney may be 
found in the mesosigmoid or in the broad ligament 
(Herman, 1938) or, exceptionally, it may have a 
mesentery of its own (Ransohoff, 1920) Because of 
Its separate cmbryological origin, the suprarenal 
gland on the affected side is normally situated but 
shows none of the moulding associated with its 
close apposition to the upper pole of the kidncj 

EMBRYOLOGICAL THEORIES OF 
ECTOPIC PELMC KIDNEY 

The gross embryology of the upper gcnito- 
urinarv tract is, in general, accepted as established 
and final The ureteric buds appear in the 5-mm 
human embryo and arise from the Wolffian ducts 
a short distance from their entrance into the cloaca 
Each bud, which forms the collecting part of the 
kidney, grows into the metanephros, which forms a 
cellular cap on it and from which the sccrctor> 
portion of the kidney is developed The embrvomc 
kidney, which at first is situated in the pelvis, ascends 
in the line of the degenerating mesonephros, under- 
goes axial rotation, and reaches its adult position 
by the end of the second month of intra-utennc 
life The cause of this migration is not known 
The theory that the ureteric bud pushes the meta- 
nephrogenic tissue upwards is not now generally 
accepted, and it may be that the ascent is more a 
matter of differential growtli than true migration 
(Gruenwald, 1939) The ectopic pelvic kidney, 
therefore, represents an arrest in the normal ascent 
of the ladney and a corresponding failure in its 
axial rotation It is clear that, whatever the cause, 
the defect must originate early in embryonic life 
and, due to the arrest, the temporary blood-supply 
becomes permanent 

The cause of the arrest is still the subject of 
discussion One theory, attributed to Lemberger 
by Lucas (1934), is that it may be due to a failure 
of the ureters to elongate after a certain stage 
This seems untenable, according to Brown (1931), 
who holds that early arrest in elongation of the 
ureters is accompanied by complete cessation of 
kidney development This must depend on what 
is meant by ' early arrest ’ because an ectopic pelvic 
kidney has a short ureter and yet may function 
normally It appears to be true that unless the 
ureteric bud makes contact with the metanephrogenic 
tissue, which is to form the secreting portion of the 
kidney, a normal functional kidney will not develop, 
suggesting, therefore, that the ureteric bud is con- 
cerned with organizing the differentiation of the 
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metanephros A second theory (Lucas, 1934) is 
that excessive enlargement of the Wolffian bodies 
may cause their caudal ends to adhere to the meta- 
nephros and so may prevent the latter from detaching 
Itself Further, this hypertrophy of the Wolffian 
bodies may force the developing kidneys closer to 
the midhne and into contact with one another, and 
It forms an attractive explanation of the origm of 
fused kidneys There seems to be no theoretical 
ob3ection to the postulation of umlateral hyper- 
trophy of the Wolffian body thus retaimng one 
kidney in the pelvis A further theory (Carleton, 
1937) IS that anomahes in the origin of the umbihcal 
artery may obstruct renal ascent Ransohoff (1920) 
thinks that the arrest may be due to the abnormal 
origin of the renal artery from the ihac artenes 
This opimon would not, I thmk, meet with general 
acceptance as it seems much more reasonable to 
suppose that the abnormal vascular supply is due 
to the ectopia and the survival of embryomc vessels 
than vice versa 

PATHOLOGICAL CHANGES IN 
PELVIC KIDNEYS 

It is a generally accepted fact that if an organ is 
abnormally developed it is much more hable to 
disease than one of normal conformation and loca- 
tion While this may be true, many pelvic kidneys 
cause no symptoms during hfe, and this accounts 
for the discrepancy between the incidence of their 
discovery chmcally and at autopsy In the series 
pubhshed by Thompson and Pace (1937), the 
climcal incidence of all forms of renal ectopy is 
estimated at about i in 10,000 cases, and that of 
the pelvic variety must be considerably less The 
post-mortem incidence is in the neighbourhood 
of I in 2000 cases The condition may be detected 
during a routme gemto-unnary investigation or may 
be discovered in the course of a post-mortem dissec- 
tion (De and Sinha, 1934 , Pan, 1924 , Shore, 1930 , 
Smith and Boulgakow, 1925 , and Gihnan, 1927) 

A pelvic kidney may cause dystocia but cases 
have been reported where normal dehvery was 
achieved in spite of the additional pelvic organ As 
the kidney hes in the pelvis on a similar level to the 
bladder, drainage from it is bound to be defective 
and, consequently, such an organ is more hable to 
infection and calculus formauon than its normally 
placed fellow According to Herman (1938), ectopic 
kidneys are predisposed to hydronephrosis and 
pyelonephritis, but there is no reason to suppose 
that they are more hable to tumovus, tuberculosis, 
or injury than a normal kidney (Thompson and 
Pace, 1937) 

Usually the kidney is firmly fixed in its abnormal 
position, but, if this is not so and it possesses a 
mesentery, torsion may occur The only recorded 
case of this kind is that of Ransohoff (1920), where 
the kidney was suspended by a mesentery from the 
posterior pelvic wall and the gangrenous kidney 
was removed successfully by operation 

CASE REPORT 

History — A male child, which was bom ten weeks 
premature and weighed 44 lb at birth, appeared to thrive 
and had no illness until he was two months old Durmg 
the first day of his illness he had diarrhoea, cried a lot. 


14I 

and kept drawing up his legs He took all his feeds 
normally that day but during the night he was very 
restless and kept crying Next day, the child took two 
feeds and appeared to be better, but in the early after- 
noon he was found dead in his cot 

At Autopsy — The child’s body weighed 5 lb 8 oz 
and was 19 in long The left scapula was situated 
higher than usual, producmg a deformity of the left 
shoulder, and the left side of the head and face was 
smaller and flatter than the right No gross abnormality 
was noted on openmg the abdomen, bur when the bowel 
had been displaced a dark-purple retroperitoneal swelling 



Fig 170 — ^Post-mortem photograph A, Left suprarenal 
gland , B, Left renal artery , C, Left renal vein , D, Left 
kidney, E, Left ureter, F, Bladder 


was noticed in the hollow of the sacrum This swelling 
was suspended from the posterior wall of the pelvis by 
a short, twisted mesentery Reduction of the torsion 
and further exploration of the abdomen revealed that the 
swelhng was a deeply congested pelvic kidney The 
right kidney and suprarenal were healthy and normally 
situated The suprarenal occupied its normal position 
but was round and discoid instead of crescentic, pre- 
sumably due to the absence of moulding on the upper 
pole of the kidney The left kidney was flattened from 
hilum to lateral border in order to fit into the hollow of 
the sacrum and was smaller than norma! In its natural 
position the hilum faced anteriorly and the vessels 
emerging from it ran up over its upper pole The 
ureter was short and tortuous, and its diameter was 
increased by comparison with its fellow The renal 
artery was single and arose from the bifurcation of the 
aorta m precisely the situation one would expect to find 
the middle sacral artery This vessel was absent The 
left renal vein flowed into the right common iliac vein 
just distal to the point where the two common ihac veins 
umte to form the inferior vena cat a (Fig 170) The 
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kidney was dark purple m colour, due to strangulation 
of Its blood-supply, and on histological examination it 
was found to be intensely congested with multiple hxmor- 
hages throughout its substance An interesting feature 
was that in the pelvic kidney all changes from slight 
thickening of the glomerular capsules to advanced 
fibrosis and hyahnization of the glomeruli were noted 
The causation of these changes is uncertain but they 
may perhaps have been due to defective blood-supply, 
as corresponding changes were not found in the normally 
placed right kidney It is clear, therefore, that the 
pelvic kidney would in time have become functionally 
inefficient No significant abnormalities were found m 
any other system 

Comment — A search of the available literature 
on this subject has revealed that, with the exception 
of the case reported by Ransohoff (1920), no case 
similar to this one has yet been described This 
kidney possessed a short mesentery and only one 
set of vessels The presence of a mesentery and 
the absence of fixation rendered torsion a possi- 
bihty, and it is interesting to note that in Ransohoff’s 
case also there was only one renal artery This, 
1 think, IS important In most cases of pelvic 
ectopic kidney reported, multiple renal arteries and 
veins are described and these vessels frequently 
arise from different trunks often on both sides of 
the body The factor which precipitated the torsion 
was probably the increased peristalsis engendered 
by the diarrhoea 

Many other congenital defects have been des- 
cribed in association with renal ectopy These 
defects, as would be expected, mainly a&ct some 
other part of the genito-urmary system and may 
appear as absence or deformity of the pelvic viscera 
or external genitalia Guizzetti (1918) states that 
anomahes of the gemtaha are present in one-third 
of the cases of congemtal renal abnormality Associ- 
ated defects of the bowel have been described by 
Looney and Dodd (1926), and in one case Thompson 
and Pace (1937) noted an absence of the frontal 
sinus Widespread developmental defects, affecting 
structures embryologically unassociated, have thus 


been found in cases of renal cctopy This suggests 
that a germinal defect of one-half of the body may 
be the responsible factor 

SUMMARY 

1 The incidence and anatomical peculiarities of 
ectopic pelvic kidney arc reviewed 

2 The cmbryological theories on the subject of 
this deformity arc considered 

3 The pathological changes to which such a 
malplaccd kidney is liable arc discussed 

4 A case of torsion of a pelvic kidney in an 
infant is described 

I am indebted to Detective Sergeant Kenneth 
Moore, of the City of Sheffield Police Photographic 
Department, who was responsible for the photo- 
graph 
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TORSION OF THE GREAT OMENTUM 
REPORT OF FOUR CASES 
BY W ETHERINGTON-WILSON 

SURGEON TORBAY HOSPITALS 


Intra-abdominal torsion of the omentum is not 
common as reviewed in the literature It is certain, 
however, that many cases have not been reported 
The variety of torsion of the whole great omentum 
in the absence of any hernial history or discoverable 
intra-abdommal causative lesion is rare Of this 
primary, idiopathic, or simple type, up to December, 
1944, there are now recorded about 73 cases includ- 
ing I case of my own The remaining 3 personal 
cases are also examples of abdominal torsion of the 
whole omentum, of the secondary class, 1 e , two 
were bipolar with a pelvic adhesion and the last 
case swollen and infected by tubercle bacilli 
Marchette (1851) and Oberst (1882) are credited 
with the reports of the first 2 cases of secondary 


torsion, herma being present m each case Eitel 
(1899) noted the first case of primary torsion 
Rudolph (1903) IS the only one previously credited 
with 4 cases My four specimens are illustrated in 
Figs 1 7 1-4 Most surgeons of experience must 
have come across omental (other than great omentum) 
and epiploic tags adherent and torsioned I have 
seen 2 such cases, i being in connexion with the 
gastro-hepatic omentum Such cases are not dis- 
cussed here 

The great omentum may twist as a whole, or as 
a part or strand either may be complete (strangu- 
lated) or incomplete (congested) , either may be 
primary or secondary Primary twists are neces- 
sarily intra-abdominal and unipolar and no definite 
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cause can be assigned Secondary rotation cases 
may be um- or bi-polar, a herma, adhesion, cause 
for omental deformity, or evidence of past or 
present intra-peritoneal inflammation being present , 
the omentum may be entirely mtra-abdominal, 
wholly m a hermal sac, or there may be combined 
hermal and abdominal rotation The condition 
may be acute or subacute, and there are probably 
recurrent cases 

Of all varieties some 190 cases are recorded in 
the literature 

CAUSATION 

Though still speculative, it must be clear that a 
combination of factors are responsible some pre- 
disposing, such as peristaluc pushes by the muscle 
of the intestines, abdominal wall, and diaphragm , 
sudden jerky body actions and rotations , direct 
blows , omental ^sfigurement by tumours, over- 
loadmg, or uneven fat distribution, pedicle formation, 
scarring, raggedness, adhesions, and bi-polar attach- 
ments , displacement of the omentum during 
operation or by abdommal tumours A history of 
all such cases is found among the cases recorded 
A parual twist having started and caused congestion 
of the veins with cedema, it has been suggested 
(Payr) that the shorter and firmer arteries may 
complete the omental writhmg Any other condition 
producmg oedema of the omentum, e g , the heart 
or adjacent peritoneal inflammation, might produce 
the same result Case x of my senes followed 
almost immediately after the cranking of a motor 
car Case 2 had a severe jolt the day before onset, 
had a right inguinal herma (empty sac), and a 
bi-polar torsion Case 3 had a failing heart from 
severe xmtreated thyrotoxicosis, a hermal operauon 
scar, and bi-polar torsion In Case 4 tuberculous 
inflammation of a the great omentum was present 
If It is comprehensible that a bi-polar or peg-top 
torsion can take place in its smooth-hned cavity by 
any or a combinanon of the above factors, then one 
must assume that the same condiuons play their 
part m the hitherto difficult aetiology of idiopathic 
torsions It is not difficult to imagine how a hermal 
rmg with entering omentum will lead to secondary 
axial rotation Is not the same condition present, 
multiphed, in the crevices and potential spaces 
among the viscera and peritoneal folds of the packed 
abdommal cavity m primary torsion ^ Any argument 
suggesting that primary torsion would result more 
frequently appears unreasonable because such com- 
mencmg torsion of an omental border or strand 
among smooth structures will mvariably be temporary 
and right itself It is, moreover, considered that 
such shght degrees of axial rotauon may account 
for fugiuve abdominal pain, so difficult of dia- 
gnosis Furthermore, there is evidence that even 
more advanced rotation may untwist spontaneously 
Observation of the great omentum during routme 
operauons shows its great mobihty, its wandermgs, 
vanable sixe, raggedness, surface irregularities due 
to fibrosis, and imeven distribuuon of fat The 
heavy, long, and distally wide omentum appears 
the more susceptible to torsion, judging by my 
cases and the majority of the reports It has been 
well said that mobihty is imparted by postures and 
penstalsis, pulsations, and pulls, percussions and 


punches — to which may be added pinches, pouches, 
and plastics Much interest and speculanon has 
been shown in the aetiology of axial rotauon of 
Ussues, and it is apparent that more than one factor 
is responsible m torsion of the whole great omentum 

SEX AND AGE 

Males are more often affected than females, an 
incidence which may be accounted for by trauma 
or exeruon In the primary cases 42, or 59 per cent, 
were males, and 29, or 40 per cent, females The 
largest numbers of cases fall in the age group 30-55 
years (65 per cent), very uncommon at the exuemes 
of age The youngest were aged 5, 7, 7, 12, and 
21 years , 2 cases aged 63 were m the idiopathic 
group Among secondary cases the ages of i and 
3 years are mentioned, but the age grouping is very 
similar to the above 

CASE REPORTS 

Case I — L , male, aged 50 No previous abdo- 
mmal history , not obese Sudden pain in epigastrium 
Dec 8, 1926, after winding starter of car Worked that 
day with discomfort Next day condition the same, 
stayed at home On Dec 10, examined , complamed of 
lower right-sided pain and soreness T 99 6°, P 100 
Felt sick No vomit Tenderness and slight rigidity 
rather high for an appendix No ingumal hernia 



Fig 171 — Case 1 The twisted omentum (Acsiial siae) 

Later that night, T 102° Dec ir, morning, T normal, 
P 100 Very tender, hurts to move m bed Indefinite 
sweUmg present high in right iliac fossa Diagnosis ( ^) 
appendix abscess Operation same mommg Appendix 
normal Sero-sangumeous fluid in abdomen Mass con- 
sisong of the whole great omentum acutely torsioned and 
purple, with no adhesions (Fjg 171) Lower extremity 
narrow and pedicled, 3-4 anti-clockwise rotations 
Recovery A case of acute, primary, intra-abdommal 
torsion of the whole great omentum 

Case 2 — W L , male, aged 57 Right ingumal 
herma with empty sac July 5, 1939, gradual onset of 
abdominal discomfort and pam in right abdomen setthng 
m lower right quadrant Patient considered it was due 
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to a fall the day before Admitted July 6 at to a m 
complaining of abdoimnal pain and soreness, nagging 
and not severe During the night there was frequency 
and pam during micturition T 99 2° Tender m 
right iliac fossa Diagnosis > appendicitis No 
nausea or vomiting Seen again at i p m and operated 
A long, heavy, deeply congested, fat great omentum, 
located in the midhne, completely torsioncd 2 J turns clock- 
wise, tightened by a firm old-pointed fibrous adhesion to 
the posterior wall of the bladder, was removed (Fig 172) 



Appendicectomy Sero-sanguineous fluid in abdomen , 
much oedema of tissues, especially near the transverse 
colon attachment, which was devoid of fat This thinned- 
out omental upper border had formed the pedicle and 
immediately below it was a rounded firm mass of fat 
suggestive of a lipoma in the omentum Recovery 
A case of acute, secondary, intra-abdominal, bipolar 
torsion of the whole omentum The fibrous firm- 
pointed adherent end of this peg-top omentum had 
almost certainly acquired its inflammation in the past 
from entry and exit into the right inguinal sac 


Case 3 — W I S , male, aged 38 An untreated 
acutely thyrotoxic patient with a pulse of 130 on admis- 
sion Scar of repaired right inguinal hernia present 
Twelve hours before operation he was seen by his doctor 
at night with severe right upper abdominal and epigastric 
pain and vomiting, and thought to be gall-bladder 
Admission Sept 24, 1941 Large pulsating thyroid, 
exophthalmos P 130, T 100° Rigid and groaning 
in pain (’ exaggerated) Tender whole of right side of 
abdomen Tcntatiie diagnosis perforated duodenal 
ulcer At operation a well-loaded completely torsioncd 
whole great omentum adherent by fibrous strands to the 
pelvic floor, showing no obvious signs of gangrene, was 
untwisted and the abdomen closed hurriedly A fair 
amount of clear pinkish-yellow fluid was contained in 



the abdomen The patient died a few hours later The 
omentum was recovered post mortem the same day and 
was found untwisted but easily adjusted back into the 
rotated position seen at operation The lower pole was 
firm and bound together by fibrosis and may easily have 
become inflamed by entering his hernial sac in the past 
{Ftg 173) A case of acute, secondary, intra-abdominal, 
bipolar torsion of the whole omentum with some oedema 
due to severe thyrotoxicosis 

Case 4 — H , female, aged 17 No hernia 
Admission on April 12, 1944, with a history of acute 
sudden abdominal pain six days previously Vomited 
once The pain and discomfort varied, but seemed 
better for three davs Tongue clean T 99 2° 
Tenderness over lower abdomen, right more than left 
Rigidity very slight Diagnosis appendicitis, much 
doubt Not in much pain On April 13, T ro2° 
Operation decided appendicitis Pain worse A 
very massive congested omentum, swollen, bright scarlet 
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in patches, was found rotated i turn anti-clockWise 
Much pink fluid in abdomen and much oedema betw'een 
the layers at the colon attachment It was untwisted and 
the vessels palpated The extreme right edge vessels 
alone appeared pulseless About one-fifth of this massive 
broad, long omentum was removed {Ftg 174) The 



Fig 174 — Case 4 Portion of omentum removed at 

operation ( x 1 ) 

intestines and appendix were healthy Search was jnade 
for an mtra-abdommal disease, but none found Investi- 
gation and sections of the removed omentum revealed 
the presence of giant cells and tubercle bacilli Recovery 
A case of acute, secondarVy unipolar, intra-abdoiomal 
torsion, incomplete , previous oedema due to a tuber- 
culous infection 

DIAGNOSIS 

The condition is rarely diagnosed or even 
suspected I am therefore not too ashame 4 to 
admit my omission even with experience of four 
cases A menuon of omental torsion, without 
conviction, in the second case while under aua:s- 
thesia, IS the nearest 1 got to a diagnosis A great 
number of abdominal states, from inflammations 
to tumours, have been selected in error Over 
80 per cent, however, are considered as appendicitis , 
a much smaller number as perforated ulcers or 
cholecystitis Barely a half-do2en are reported 
correctly diagnosed From my experience and the 
result of studymg the histones of numerous reported 
cases, the following pomts are worthy of notice and 
should lead to a diagnosis on occasions The patient, 
probably aged 20 to 55 years and a male, gives a right- 
sided abdominal history of pam which gradually gets 
worse, is often m spasms, and is usually reheved by 
lying down Nausea, vomiting, pyrexia, pulse^rate, 
distension, a white count, a furred tongue, and toxic 
state are usually conspicuous by their negative 
value , if positive, are anything but marked features 
The patient after admission and in bed nearly always 
appears well and placid Tenderness and rigidity 
on careful palpation again are not impressive The 
picture, typically, is one of abdominal pain, gradually 


getting worse , it reaches the third day, obviously 
a case for surgical inquiry, with a lower nght 
quadrant tenderness and httle else to show for what 
ought to be a more advanced abdominal state There 
may be a history of undue exertion or accident and 
a hermal scar or sac may be present An appendix 
is suspected and yet one feels inchned to hold one’s 
hand The palpation of a doughy tumour in the 
mid-hne or to the right, often above the appendix 
area is a valuable suggestive sign It must be 
reahzed that a rotated omentum vanes much m 
size and the posmon occupied In all my four cases 
the tumour at operation was either m the midhne 
or to the right The posmon in bi-polar torsion 
will obviously be influenced by the site of the lower 
adhesion It was the palpation of the tumour in 
my second case, under anssthesia, that led to the 
mention of omental torsion 

Three of my cases were thought to be appendicitis, 
were doubted, and were not operated on immediately 
The fourth was considered an emergency as a 
perforated ulcer , his agony and rigidity were 
obviously greatly exaggerated by his nervous thyro- 
toxic state and led me astray The prognosis is 
good in omental torsion Apart from comphcations, 
remote, few have succumbed to the abdominal 
condition 

OPERATION 

The procedure, as in all cases of torsion, is 
obvious The earlier the exploration the fewer the 
regrets In such doubtful diagnoses the gridiron 
mcision should not be used The omentu m or 
a part is almost always removed In Case 3, for 
reasons given, I untwisted what was probably an 
unstrangulated omentum for speed, the pauent dying 
from thyrotoxic effects in a few hours In Case 4 
I believe I was justified m not embarking on the 
removal of the whole of a huge omentum, though 
I did not know at operation that it was infected by 
early tuberculosis The patient recovered Thus 
one case died out of four, and this an omentum 
which was least affected by strangulation judging 
by Its colour — death was due to thyrotoxic cardiac 
failure, and in the absence of this comphcation he 
would have survived 

The description of the rotated omentum removed, 
has often been discussed and need not be repeated 
It should, however, be exammed with care and a 
note made of any tumour, pedicle formation, fibrosis, 
or deformity present The maximum narrowing or 
pedicle formation has been noted in all parts of the 
specimens removed Cases i and 2 were constricted 
above near the colon Case 3 had a narrowing 
3 in from the lower end just above the consohdation 
In Case 4 no narrowing was present Case 2 was 
an excellent example of a peg top, the adhesion 
below being firm, thick, and pointed There may 
be few or numerous twists, clockwise or anu- 
clockwise 

SUMMARY 

1 An account has been given of mtra-abdominal 
torsion of the great omentum, after a survey of the 
hterature 

2 The diagnosis and aetiology have been dis- 
cussed 
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3 Four personal cases have been presented 

4 The specimens are illustrated They were 
shown at the Section of Surgery, Royal Society of 
Medicine, on Dec 6, 1944, and have been accepted 
by the Royal College of Surgeons’ Museum, London 
Thev represent intra-abdominal axial rotation of 
the whole omentum. Case i being a primary. Cases 
2-4 secondary torsions 

5 Among the collection labelled omental torsion, 
too many cases are being recorded of twists of a small 
gastrO'CoUc strip or tag A separate group should 
include the more important torsion of the whole 
great omentum 

6 An extensive and critical survey of all cases 
and previous reports up to 1944, brings the total 
cases to about 190, of which 73 (38 per cent) are 
idiopathic 

For good reasons I have excluded the following 
from the primary group Eitel , Noble , Simon , 
Fuller , D’Allaines and Ruffiac , Reid Each one 
at times has been included by some authors and 
discarded by others 

All hernial cases have been excluded and many 
errors found and corrected in the literature, in 
bringing the number of cases up to date 

Since going to press, Rear-Admiral Cecil P G 
Wakeley in a personal communication has kindly 
informed me that he has now dealt with three cases 
of omental torsion Two of these cases were 
pubhshed in the Medical Press and Circular, 1929, 
Jan 9 
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PHYSIOLOGICAL GASTRECTOMY 

THE OPERATION OF LIGATURE OF THE ARTERIES OF THE STOMACH 
TO RELIEVE HYPERACIDITY AND TO PREVENT RECURRENT 
ULCERATION AFTER GASTRO-ENTEROSTOMY 

BY T H SOMERVELL 
1.0NDON Mission hospital, neyyoor, travancore, s India 


Due largely to dietetic errors and to deficiency in 
vitamins, the incidence of duodenal ulcer in South 
India IS extremely high Thus at the hospital where 
I have been working for the last twenty-two years, 
a very large number of operations have been done 
for this condition, and an unrivalled opportumty 
has been offered for chmeal research as to the after- 
effects of various methods of treatment 

During the twenty-year period, 1924-1944, 
some 5000 operations for duodenal ulcer were done 


at Neyyoor, and 1500 at the branch hospital at 
Kundara, attached to Neyyoor and run (with many 
other branches) in conjunction with it The majority 
of these cases have been analysed and recorded in 
the Journal (Somervell, 1936 and 1941) 

In the latter of these two papers I noted that I 
had been replacing the extensive operation of partial 
gastrectomy after the method of Finsterer by the 
more modest procedure of ligating the arterial 
supply of the stomach, with good immediate results 
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in the cutung down of hyperacidityj and therefore 
probably in the prevention of recurrent (gastro- 
jejunal) ulceration At the time of writing the paper 
in question these cases had not been observed for 
long, and in fact the operation of vascular hgature 
had not been done in more than 150 cases I and 
my colleagues have now done the operation in 
nearly 400 cases, of which over 160 cases have had a 
test-meal done both before and three weeks after 
operation, and 82 cases have had a late follow-up, 
including the performance of a fractional test-meal 
and a thorough chnical examination It is now 
nearly eight years since I started doing this operauon, 
and I feel it would be wrong to let more ume elapse 
m reporting the late results of these cases, for in the 
opimon of my fellow-workers in India, as well as of 
myself, it has estabhshed itself as the treatment of 
choice in all cases of duodenal ulcer which have been 
suffering for more than a year and show marked 
hyperacidity to test-meal exammation 

Paraal gastrectomy, as we know, cuts down the 
acidity of the stomach to a remarkable extent, but 
even in the most skilful hands it is an operation 
which carries with it a degree of risk, the mortahty 
being m the neighbourhood of 4 per cent In over 
380 cases of arterial hgature with or without gastro- 
enterostomy done by me and my colleagues, I can 
trace only i death On this minimum operative 
risk, as well as its satisfactory late results, I feel that 
the simpler operauon rests its claim to superiority 
In my former paper I described only one method 
of doing the operation of gastric hgature , but since 
then various other techmques have been employed, 
and they, too, have now been exammed in the hght 
of both early and late results 

The value of the fractional test-meal in these 
observauons is open to question It is, with radio- 
graphy, the only really objecuve method of assessing 
results, though nobody knows better than the writer 
how hrmted it is in many ways What we are 
aiming at is a completely healthy pauent, free from 
pain, able to eat anything, and to hve a normal hfe 
He must also contmue his health, and not develop 
any recurrent ulceration of the stoma or of any part 
of the upper ahmentary tract This much can be 
ascertained by a full chnical exammation But in 
comparing methods of techmque and alternative 
operations the test-meal provides an objective and 
numerical criterion, and, if it is carefully done, with 
no possibihty of the Ryle’s tube having reached the 
duodenum or gone through the stoma, it gives 
an accurate picture of the acidity of the stomach 
before and during the taking of a standard meal, 
which IS of real value for purposes of comparison 
There is no doubt that hyperacidity is one of the 
major factors in the aetiology of duodenal ulcer 
Among the people of Travancore, where all the work 
on which this paper is based has been done, duodenal 
ulcer is extremely common and the average acidity 
of the populauon is high Those pauents among 
our large series who have developed gastrojejimal 
ulcer have been those with the highest acidity Of 
all comphcations which are hkely to follow gastro- 
enterostomy, recurrent ulcerauon is the most serious 
Therefore it seems reasonable to take the test-meal 
results as a fair test of the efficacy of a gastric operauon, 
and of Its hkehhood to be followed by serious trouble 


In the Neyyoor Hospital every gastric case has a 
fracuonal test-meal done as a routine procedure, 
and in decidmg on what treatment to adopt, and more 
parucularly what operauon to do, m each individual 
case, I have always allowed the test-meal result to 
have great influence on the decision In a case with 
normal or only shghtly increased acidity, and a fasung 
jmce with a total acichty under 60, I consider gastro- 
jejunostomy to be a sufficient operauon — that is, 
if operauon is reckoned to be the treatment of choice 
for the case In all cases where the fasung jmce is 
above 60, and especially m those where it conunues 
to be at a high level, the operauon has taken the form 
of gastro-jejunostomy combined with the hgature of 
the artenal supply of the stomach, as described 
below This has now, in my pracuce, enurely 
replaced the more formidable gastrectomy, except 
in cases where there is a gastric ulcer as well as the 
duodenal one, or there is some suspicion of 
mahgnancy 

THE TECHNIQUE OF THE VARIOUS 
METHODS OF GASTRO-VASCULAR 
LIGATURE 

Blood-supply of the Stomach — The stomach 
is supphed by the following vessels, as far as its 
acid-secreung poruon is concerned — this poruon 
IS, of course, the body of the stomach, for at the 
pyloric end, as well as in the fundus near the cardiac 
end, there is httle or no secreuon of acid (Babkin, 

1944) — 

Left gastnc artery Supphes the lesser curvature 
in Its upper three-quarters 

Splenic artery (by way of the vasa brevia and 
left gastro-epiploic) Supphes the posterior part 
of the body of the stomach, and upper third of the 
greater curvature 

Right gastro-epiploic Supphes the lower two- 
thirds of the body, and of the greater curvature, and 
part of the pyloric antrum 

Right gastric (from hepatic artery, or proximal 
poruon of gastro-duodenal artery) Supphes the 
lower quarter of the lesser curvamre and the upper 
part of the pyloric antrum 

From these vessels the actual blood-supply of 
the stomach is by means of short branches at frequent 
mtervals, most of them being about half an inch 
apart The upper part of the lesser curve is, 
however, supphed by a sheaf of vessels r unnin g 
along the front of the stomach waU close to this 
curvature and dividing into numerous small branches 
near the incisura 

Standard Operation — The operauon of tying 
the arteries consists in its simplest form — 1 e , that 
which IS easiest to do — of firmly hgaung, by means 
of under-runnmg them with a curved needle threaded 
with fine silk, about five out of every six of the small 
branches which run from the gastro-epiploic artery 
to the stomach wall (^Fig 175) These are tied as 
far up the greater curvature as can be reached 
tvithout puUing at the stomach, using the ordinary 
paramedian mcision commonly employed m the 
operauon of gastro-enterostomy The sheaf of 
vessels on the lesser curve is hgated in toto The 
arteries at the pylorus and within an inch of it need 
not be Ued A hole is made m the mesocolon, as is 
usually done for a gastro-enterostomy, and the back 
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of the stomach is inspected It will be found that 
some of the arteries along the greater curve have 
already been tiedj but some more will require ligating 
to bring the number of arteries tied up to approxi- 
mately five-sixths of the total number The stomach 
is gently pulled farther through the mesocolon, and 
all the arteries that can be reached without undue 
strain are tied Unless the patient is under spinal 
antesthesia, great care must be taken not to pull at 
the stomach too strongly The utmost gentleness 
must be used throughout this can be done if the 



incision is adequate, and the wound well retracted 
as required Too great a pull on retractors makes 
for a painful wound too great a pull on the stomach 
makes for the much more serious splanchnic shock 

The whole procedure of tying the arteries as 
described takes about ten minutes or rather less 
Gastro-)e)unostomy is then performed in such a 
way as to make the opemng in the stomach vertical 
in direction when the stomach is returned to the 
abdomen, with its distal end close to the greater 
curvature If this is done there will be no tendency 
to kink the jejunum just below the anastomosis 

The mesocolon is then sewn to the wall of the 
stomach in such a way that the cut edges are at least 
an inch away from the anastomosis on all sides, 
especial care being taken to fasten the anterior end 
of the hole in the mesocolon firmly to the stomach 
wall I or 2 in anterior to the anastomosis, to avoid 
any likelihood of the slipping of the mesocolon over 
the jejunum and kinking it 

When the arteries are tied in this way the usual 
effect IS an immediate and considerable drop in the 
acidity of the stomach A hyperacid stomach 
becomes one which secretes less than the normal 
amount of acid Free HCl is often cut down to 
ml throughout the two or three hours during which 
the test IS done 

Now and then a case is met with m which this 
operation has no effect at all in cutting down acidity 
This must be so, either because an insufficient 
number of arteries has been tied, or else because 
with the arteries the veins have, of course, been tied 
Every surgeon knows that if a main artery to a hmb 
has to be tied, gangrene is less hkely to develop if 


the vein is also ligated Similarly, if wc wish to 
deprive a certain portion of the stomach of its blood- 
supply in order to stop the secretion of acid, it will 
be more effectively done if the arteries alone, without 
their veins, arc tied 

Modified Procedure — In order to do this, 
another technique was devised, and a series of cases 
was done in which the arterial supply only of the 
stomach was dealt with The four main arteries 
to the stomach were tied near their origins from the 
larger vessels, in such a way as not to interfere at 
all with the return of venous blood from the stomach 
In a third senes, these four main vessels were tied, 
with additional ligature of 4 out of every 5 of the 
smaller branches going to the wall of the stomach 
Itself The early and later results from these two 
senes of cases were not in an> material wa> different 
from those obtained by the simpler method outhned 
above, which wc have adopted as the standard 
method of operation The rcducuon in aciditv 
obtained bj these three methods is almost exactly 
the same, and there is therefore no need to perform 
the more elaborate and more difficult operations, 
which necessitate considerably more handling of the 
stomach than is required in the simplest of the three 

RESULTS 

The whole senes of cases was also divided into 
age-groups, those under 30 years and over 40 years 
of age rcspccuvcly showing very similar results with 
one another and with the general senes of all cases 
in which arterial ligature was done 

In a few cases of marked hyperacidity, with 
symptoms of duodenal ulcer, no ulcer was found at 
operauon In view, however, of the very high 
acidity, and as a means also of tesung the effect of 
arterial hgaturc without gastro-enierostomy, the 
arteries were tied in this senes of 6 cases Their 
results are identical with those obtained from the 
cases in which gastro-jejunostomy was combined 
with the arterial ligature This shows that the 
effect of the operauon in low'cring acidity is enurely 
due to the ligature of the arteries, and not to the 
gastro-entcrostomy 

Together with the results of the operauons 
mentioned above, a series of duodenal ulcer cases 
treated by gastrojejunostomy alone without arterial 
ligature is divided into two poruons, those with high 
and low acidity respectively before operauon 
These act also as controls whereby to test the 
efficacy of the operauon of arterial ligature 

In all the cases analysed in this paper, the 
following tests were done and were recorded as 
protocols From them averages were worked out, 
which are herein tabulated, to save the reader from 
long hsts of figures 

1 Fracuonal test-meal before operauon Fig- 
ures recorded here are (a) the total acidity of the fast- 
ing juice, and (b) the average of the other readings of 
total acidity, neglecting the fasting juice and the second 
reading, which represents the acidity so soon after 
the mgesuon of the meal of gruel as to be valueless 
for purposes of comparison The meal used was 
similar in all cases, consisung of 12 oz of rice gruel 
(‘ conjee ’) 

2 Fracuonal test-meal before discharge from 
hospital, 1 e , about 17 to 20 days after operauon 
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3 Fractional test-meal at a later date^ varymg 
from 6 months to 6 years after operation 

This third series of test-meals was obtained by 
the only method of follow-up which is hkely to be 
effective in rural India Every patient concerned 
was vratten to, and asked to come and see me at 
one of several centres, which I 
visited with a staff of male nurses 
and a pathologist, stating the dates 
of my visits at the vanous centres 
on the hst sent to every patient 
Unfortunately this follow-up had 
to be done m war-time, when 
transport difficulties were great 
but m spite of this some 82 cases 
of artenal hgature, and 8 cases 
who had had gastrectomy, as well 
as 40 cases whose operation had 
been gastrojejunostomy alone, 
turned up for ffie examination 
The results of the test-meal 
exaimnations done are summarized 
m the form of averages in the 
accompanymg table, imder the 
various headings mentioned above 
Discussion of Results {Ftg 
176) — 

I Regarding the senes tabu- 
lated, m which arterial hgature was 
done as well as gastro-enterostomy, 
itwas known by the results reported 
in 1941 that the effect of this operation is to cut down 
aadity to normal levels as evidenced by the test- 
meals done shortly after the operation But it was 
not known to what extent this reduction of acidity 


operation, only i has returned to our hospital at 
Neyyoor with a gastrojejunal ulcer From the last 
300 gastrectomy cases done dunng the same period, 
a total of 7 have returned with recurrent ulceration 
While in the rural districts of South India accurate 
and complete follow-up is impossible, it can at least 

Table i — Results 


No 

Operation 

Before 

Operation 

Three Weeks 
after Operation 

Later (1-5 tr ) 

Fastitig 

Juice 

Average 

Fastmg 

Juice 

Average 

Fasting 

Jmce 

Azerage 

I 

L A plus P G E (82 
cases) 

817 

6s 3 

48 0 

AS 

40 

41 

2 

L A only (14 cases) 

80 

62 

46 

39 

40 

44 

3 

L A plus P G E Mam 
arteries only (14 cases) 

86 

65 

48 

44 

43 

43 

4 

Gasttectoms (8 cases) 

6S 

64 

36 

42 

75 

62 

s 

P G E only High acid- 
ity {29 cases) 

77 

74 

70 

55 

45 

A 1 

6 

P G E only Low acid- 
ity (n cases) 

47 

45 

50 

51 

60 

47 

7 

L A plus P G E under 
30 jr of age (26 cases) 

80 

65 

47 

44 

40 

44 

8 

L A plus P G E over 
40 >r of age (22 cases) 

75 

66 

49 

48 

43 

44 



Fig 176 — Early and late results of vanous operations 

persisted Only 10 cases had been tested a year 
after operation, and these showed that for this 
period at any rate reduction of acidity actually 
increased Now, however, it is found that this 
lowering of acidity persists for at least five years, 
and the late results of a much larger series of cases 
show very satisfactory figures both for the acidity 
of the fastmg jmce, and for the average total acidity 
durmg the two hours or so after the meal is given 
With regard to the mcidence of recurrent (gastro- 
jejunal) ulcer, from the total number of cases, nearly 
400, m which I and my colleagues have done this 
VOL xxxin— NO T30 


Note L A signifies ligature of artenes as descnbed , P G E , posterior gastro-enterostomy 

be said that it is very unlikely that there are 6 other 
cases which have developed ulcers after arterial 
hgature, and not come to us, while there are none 
among the gastrectomy cases which have developed 
ulcers at all It is therefore almost certain that the 
operauon of arterial hgature offers to the patient 
a surer safeguard agamst the serious complication 
of recurrent ulceration than does any other surgical 
procedure 

2 With regard to the cases in which the opera- 
tion of artenal hgature alone has been done, without 
gastro-enterostomy, the early and late results are 
exactly similar to those m which gastro-enterostomy 
was combmed with artenal hgature It is evident, 
therefore, that the reduction of acidity is caused by 
the hgature of the artenes, and not by the gastro- 
jejunostomy This IS further evidenced by a com- 
panson with the gastro-enterostomy cases reported in 
Senes 5 of the table 

3 This series shows that where the operative 
tecluuque consisted of tying the four main arteries 
only, separate from their veins, the immediate and 
later results were almost exactly the same as those 
obtamed by perforimng the simpler techmque 
descnbed as our standard operauon There is, 
therefore, no point in doing the more difficult 
operauon of hgature of the four artenes, which, at 
any rate as regards the left gastnc artery, involves more 
mampulauon of the stomach than does the tymg of 
the branches to the stomach wall asdescnbed * 

4 I was very surpnsed when I discovered that 
the artenal hgature produces a much more saus- 
factory late result in reducuon of aadity than does 

* It has been reported that in one case m which a 
surgeon ued the left gastnc artery, he produced a gan- 


grene of the spleen with fatal results 


10 
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gastrectomy This senes of cases is only a small 
one, but seems to show quite definitely that after 
gastrectomy, which reduces acidity very markedly 
at first, the strength of the acid in the stomach during 
digestion, as well as that of the fasting juice, rises to a 
very high level In only i case of the 8 cases in this 
series was the reduction in acidity continued for a 
long period after the operation had been done In 
producing permanent reduction of acidity as well as 
m preventing gastrojejunal ulceration, gastrectomy 
IS not a satisfactory operation, and in addition it is a 
far more serious one Arterial ligature seems to be 
a far more satisfactory procedure, as well as involving 
negligible operative risk 

5 Gastrojejunostomy alone in highly acid cases 
IS followed eventually by a good reduction in acidity, 
no doubt because in cases where the pylorus is 
stenosed it re-establishes the ability of the stomach 
to empty itself but its effect in reducing acidity is not 
established for a year to eighteen months after operation 

6 The paradoxical result in these cases is diffi- 
cult to explain The ultimate rise in acidity is 
probably due to the fact that this series of patients 
all showed low acidity before operation That is 
to say, there was probably an amount of gastritis 
in these cases sufficient to have produced some hypo- 
chlorhydria The rehef of this gastritis by opera- 
tion seems to have enabled the stomach to recover 
Its power of secreting acid The same explanauon 
probably holds good in the gastrectomy cases, which 
show on the average an increase in acidity some years 
after operation to a level that is higher than that of 
the acidity before operation 

7 and 8 The results of the two age groups arc 
very similar Age has therefore little or no effect 
on the efficacy of the operation of arterial ligature 

Partial gastrectomy, as is well known, cuts down 
the acidity of the gastric contents as measured by 
a test-meal to a remarkable extent But the diminu- 
tion of acidity is not kept up indefinitely , within a 
few years the acidity rises to a high level again, and 
m any case the operation of gastrectomy is one which 
bears a high rate of risk, for even in good hands 
the operative mortahty is round about 4 per cent 
The operation itself is a mere removal of secreting 
tissue, and is in the category of operations which 
may be described as mutilations, that is to say, 
anatomical rather than physiological in its effect 
Advance in surgery often rightly consists in the 
substitution of a minor for a major procedure , but 
this is only a true advance if the new procedure is at 
least equally effective in both its immediate and 
remote effects As will be seen, this seems to be 
the case here for the great reduction of acidity which 
occurs after the operation of arterial hgature is 
maintained and even increased for a period of at 
least five or six years, and the incidence of recurrent 
ulceration is practically ml There has been only 
I death in over 380 operation cases, and in only 
I case has a recurrent ulcer been diagnosed a far 
smaller proportion than in any series of cases lO 
which any other operation was done, either observed 
by myself or found in the hterature of the subject 

This new operation is based on physiological 
prmciples A brief description of these is appended 


Physiology of Gastric Acidity — The glands 
or crypts of the gastric mucosa are heterocrine m 
nature, 1 c , they contain several different types of 
cells Of these the parietal cells, as has long been 
known, arc the ones which secrete HCl 

These cells arc present only in the body of the 
stomach, being practically absent from the cardiac 
and pyloric ends for a distance of some 4 and 5 cm 
from these ttvo openings Some of the panetal 
cells reach the lumen of the gland, while some arc 
distant from it, being close to the basement mem- 
brane There arc, however, small intercellular 
canalicuh (Plcnk, 1932), through which the secretion 
of these outer cells reaches the gland lumen {Fig 
177) In addition, there arc in each parietal cell 
intracellular canalicuh, through which, apparently, 
the secretion flows, and in the wall of which it is 
probably formed {Ftg 178) The nucleus of the 
parietal cell is central, and not, as in most other 

gastric cells, peripheral 
There arc few granules, 
and these are not altered 
in number during secre- 
tion 

The parietal cells and 
their function are vcr\ 







Fig 


177 — Gasinc lubulc 
Plcnk) 


{After 


Fig 178 — Capillaries in a 
parietal cell (Bensle> s copper 
ha:nnio\>lin ) 


intimately bound up with 
the vascular system In 
tlie regions where they 
are fewest, the blood- 
supply of the stomach is 
not so rich as in other 
parts, and the capillaries 
are smallest (Hofmann and Nather, 1921) More- 
over, there is an intimate correspondence between 
the physical chemistry of the blood and the 
gastric secretion The osmotic pressure of the 
blood and of the gastric juice are always identical 
(Gillman and Cowgill, 1933) Artificial variations 
in the osmotic pressure of the blood are immediately 
followed by similar variations in that of the gastric 
jmee Moreover, the total chloride content of the 
gastric juice is always equal to the ionic content 
(total) of the blood Variations in blood electrolytes 
are similarly followed by corresponding variations 
m gastric chlorine Gillman maintains that chlorine 
IS filtered from the blood by the outer membrane of 
the parietal cell, which is permeable to chlorine and 
hydrogen in ionic form , that HCl is secreted by 
the parietal cells in a diluted condition, of pH 6 7, 
and the water from it is absorbed by the cells lining 
the lumen of the gland, until osmotic equilibrium 
with the blood is established The Cl ion, once it 
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IS secreted, is unable to return to the blood-stream, 
as these cells are impermeable to it After concen- 
tration, the pH rises to the neighbourhood of i o 
Bensley and Hoerr (1936) consider that the parietal 
cells secrete a precursor of HCl in the form of a 
protein hydrochloride, which is later hydrolysed to 
form HCl But no protein as such is excreted by 
the parietal cells, the secretion of which is negative 
to Aiillon’s and other protein tests 

Hollander (1943) considers that the low acidity 
found in the parietal cells is due to the fact that the 
actual secreuon of the HCl is done in the wall itself 
of the canahculus, in which situation chlonne is 
found at its maximum (Colhp, 1920) The residual 
alkah in the cell due to the escape of H ions is 
neutrahzed by mtracellular buffers, and goes, with 
water, through the basement membrane 

From the series of test-meal results quoted in 
this paper, it is evident that a decrease in the blood- 
supply of the stomach at once causes a great decrease 
in the acidity of the gastric jmce, both fasung jmce 
and the juice secreted during digestion being equally 
profoimdly affected in hyper-acid cases, and usually 
being brought down to almost exactly the normal 
for a healthy stomach 

Is It possible either to explain this effect by the 
generally accepted theories of the physiology of 
secreuon of the gastric juice, or to use these observa- 
uons further to extend our knowledge of these pro- 
cesses ^ 

There are two ways in which the effect may be 
produced A hyperacid stomach may owe its excess 
of acidity to an overacuon of the parietal cells, m 
response to a chrome irntauon , or to an over- 
acuon of the cells hmng the lumen of the gland, 
from a similar cause, which results in their absorbing 
water from the dilute acid in excess, leaving the jmce 
in the end with a high concenuauon of HCl 

The effect of depriving the gastric mucosa of a 
large propomon of its blood-supply may therefore 
be either to cause the parietal cells to secrete less 
acid, and possibly to cause many of these cells to 
die or, on the other hand, to hmit the reabsorpuon 
of water on the part of the cells hmng the crypts 

It would be extremely interesung to take a 
section of a piece of the mucosa from the stomach 
of a patient who had had the operauon of artenal 
hgature some time before, and in whom a marked 
reducuon of acidity had taken place Unfortun- 
ately, in the one pauent of our whole senes who 
re-submitted himself for operauon for recurrent 
ulcerauon, there had been no appreciable reducuon 
in acidity, owing, no doubt, to an insufficient number 
of arteries having been ued Thus, we will have 
to await another case of recurrence, which seems 
unhkely to come our way for some time In the 
meantime I am doing some experimental work, 
which I hope will lead eventually to the obtaimng of 
the informauon we reqmre Histological changes 
will be looked for, and an invesugation made to 
ascertain whether there is a material change in the 
total secreuon in quantity as well as in quahty 
These will be reported later 

It has been questioned whether the effect of 
tying the gasme arteries produces its effect by the 
simultaneous interference with the nervous mechan- 
ism of gastric secreuon 
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The sympatheuc nerves, or most of them, enter 
the stomach along the gastric arteries Ligature of 
the arteries might, therefore, produce a stoppage 
of their acuon But they would almost certainly 
regenerate rapidly, as they do after pen-artenal 
sympathectomy in other parts The fact that the 
lowering of acidity after the operauon just described 
IS permanent in nearly every case leads one to the 
behef that the essenual of the operation is the cutung- 
off of the blood-supply, and has httle or nothing to do 
with the nerves Moreover, the sympatheuc nerves 
have very httle influence on the secreuon of acid, 
which IS the function almost exclusively of the vagus 
nerves 

The course of the vagi is enurely different from 
that of the sympatheuc nerves The vagi caimot 
be affected by the operauon described, although it is 
well known that division of both of them produces 
inabihty to secrete any hydrochloric acid 

The reason why section of the vagi was never 
tried by my colleagues or myself m order to diminish 
acidity is that the results are too uncertain On the 
one hand, the secuon of one vagus has only a transient 
effect, on the other, section of both vagi would m 
theory produce a total cessauon of acid secreuon 
If the nerves regenerated, this would be only tem- 
porary, if they did not, it might be permanent 
In either case, it would seen that section of both 
vagi IS undesirable {See Babkin, op at , pp 198- 
264) 

In the meanume the useful and practical fact 
IS known that the result of the hgature operauon 
IS permanent in the vast majority of cases, at any 
rate for a number of years It is therefore felt that 
the report of the cases on which this paper is based 
should not be delayed unul the physiological findings 
are completed, for it is an operauon which may be 
of great benefit to a wide circle of sufferers It 
may, in fact, prove to be the answer to the vexed 
quesuon as to what is the correct treatment {Roy 
Soc Med , 1944) of duodenal ulcer with hyper- 
acidity, in which medical treatment is so tiresome 
and so often unsuccessful, and in which the severe 
operauon of gastrectomy is too risky, while the safer 
operation of gastro-enterostomy is apt m some 
6 per cent of cases to be followed by recurrent 
ulcer at the anastomosis or elsewhere It is the 
behef of my co-workers and myself that the opera- 
uon as described does, in fact, settle this long- 
standmg problem more satisfactorily than has 
hitherto been done 

SUMMARY 

The operauon of hgature of a large proportion of 
the arteries supplying the stomach is described 
This operauon leads to the cutting down of hyper- 
acidity to normal levels, and someumes below It 
IS hardly ever followed by recurrent ulcerauon, and 
the reducuon of acidity is permanent, at least for 
five or SIX years, and in this respect is superior to 
that obtained by gastrectomy 

It IS beheved that this is the operauon of choice 
in all cases of duodenal ulcer with marked hyper- 
acidity, and It can easily be combined with gastro- 
enterostomy, without raising the mortahty of that 
operauon 
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THORACO-ABDOMINAL WOUNDS IN WAR 

By guy BLACKBURN, MBE, Major, RAMC 
AND A L d'ABREU, O B E 5 Lx -Col , RAMC 


Thoraco-abdominal wounds had an evil reputation 
in the Great War of 1914-8, and this has been main- 
tained in the present conflict as shown by Gordon- 
Taylor’s Bradshaw Lecture (1942) recording a 
mortahty of 37 per cent , more recent figures 
(1944) of 44 5 per cent from the same author, and 
51 per cent in a series of 292 cases from Normandy 
woiild appear to support that view This present 
analysis is a survey of 126 cases from Forward 
areas and 74 from the Surgical Division of a Base 
hospital in Italy in 1943-4 

Of the 126 cases dealt with at Forward operating 
centres, one of us (G B ) operated on 32 — ^in a 
total of 1500 cases, with 81 penetratmg wounds of 
the chest There were 105 abdominal casualucs in 
all and the percentage of thoraco-abdominal wounds 
(30 5 per cent) in these is misleading Selection of 
cases for special centres, where much of the work 
was done, is probably the explanation of a figure 
differing so strikingly from the 12 7 per cent of 
Gordon-Taylor (1942), 12 per cent of Cuthbert 
Wallace (1918), and ii per cent of Jolly (the Spanish 
War) 

MORTALITY 

Of the 126 cases, 46 died (36 5 per cent), and 
of the 74 cases reaching the Base only 3 proved 
fatal This represents an all-in mortahty-rate for 
thoraco-abdominal wounds of 38 9 per cent It 
should be pointed out, however, that no case treated 
conservatively has been included in this series and 
there were 20 apart from the 126 which came to 
operation The inclusion of these would lower 
the mortahty-rate to 33 8 per cent, for recovery 
occurred in all 

TYPES OF WOUND 

The distinction between thoraco-abdominal and 
abdoimno-thoracic wounds is important, and the 
great majority belong to the first group — with an 
entry wound in the chest and foreign body or wound 
of exit below the diaphragm They are clearly 
more favourable than the opposite type and less 
likely to require laparotomy Wounds of the right 
side tend especially to belong to this category, and 
if the hver is the sole abdommal viscus injured, 
laparotomy need not, and indeed should not, be 
undertaken Of the 126 cases cited, 65 were right- 
sided and 8 only had an associated hollow viscus 
lesion , 22 of the 65 (33 8 per cent) died On the 


left side, on the other hand, 30 of 61 cases had a 
hollow viscus lesion and there were 24 deaths 
(39 3 per cent) The presence of solid as opposed 
to hollow viscus injury is in fact prognostically more 
favourable 

TYPE OF OPERATION 

Strong preference for thoracotomy for a thoraco- 
abdominal wound IS the natural inference, when the 
damage below the diaphragm is so often such that 
no operative interference is required Trans- 
diaphragmatic manoeuvres, moreover, arc often no 
more difficult than intrapentoneal through a separate 
laparotomy incision Splenectomy is an admirable 
example, and, in our view, is even easier from above 
than below the diaphragm Repair of the stomach, 
colon, or upper jejunum is likewise not difficult by 
this route, and the rarity of lower abdominal visceral 
injury in thoraco-abdominal wounds is too well 
known to require reiteration If laparotomy is 
required, as a rule it is to explore the upper abdomen, 
and a Kocher’s incision has been found to give 
excellent access Post-operative convalescence has 
been smoother with this than with the paramedian 
wound where laparotomy can be avoided altogether, 
however, results are better still 

The type of thoracic operauon is also subject to 
variation, most British surgeons being content with 
rib resection and closure of the pleura after repair 
of the diaphragm Blood and blood-clot are, of 
course, removed from the pleura (which is closed 
without drainage) and a laceraaon of the lung may 
occasionally reqmre suture In the American Army, 
on the other hand, a more extensive operation is 
often done for right thoraco-abdominal wounds, 
involving the right leaf of the diaphragm and hver 
The former is sutured and the retrohepauc area is 
drained after resection of the iith and 12th ribs 
Colonel Churchill (Consulting Surgeon, American 
Army) has stated that right-sided subphrenic abscess 
IS common after hver wounds and bile empyema 
rare In our series of 74 cases, by contrast, there 
has been but one subphrenic abscess after a hver 
wound and seven bile empyemata The difference 
may well be due to the different techmques employed 

Of the 74 cases arriving at a Base hospital, 23 
had already had a laparotomy, 18 a thoracotomy, 
and only 2 a laparotomy and thoracotomy The 
great majority of the cases under review were operated 
on at a ‘ level ’ where X rays were not available 
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(Field Dressing Stations or Field Ambulances), but 
adequate operauve treatment can go far to neutrabze 
this apparent disadvantage In the post-operative 
period, rehance should be placed on the aspiratmg 
needle m the absence of the radiograph, or in addi- 
tion to the latter where X-ray facilities are available 
Aspiration of blood and/or air is invariably reqiured 
in these cases and is better done early and often 
than late or never Here, of course, the experience 
of a physician, and particularly one sfalled at 
aspiration, is of inestimable value, and the after- 
care of these cases is a combmed problem Breath- 
mg exercises and blood transfusion (at the fourth 
or fifth day) are among the points to which special 
attenuon has been paid Comphcations, as will be 
shown later, are more frequent above the diaphragm, 
and undue attenuon is too often paid to the abdo- 
nunal wound to the detriment of the thoracic lesion 
A common example is rule-of-thumb venoclysis 
with Its attendant danger of pulmonary oedema 
and bronchopneumoma 

A word may finally be included about the non- 
operauve treatment of thoraco-abdominal injuries 
This has a place, especially on the right side, but 
certamty of diagnosis is difficult, if not impossible, 
without radiography A wound may, in fact, be 
labelled thoraco-abdommal only when (i) A 
foreign body (with an entry wound in the chest) 
can be demonstrated below the diaphragm (2) 
Hffiraaturia is combined with a htemo- or hsemo- 
pneumothorax (3) The presence of a pleuro- 
bihary fistula is proved by paracentesis thoracis 

THE WOUND IN THE DIAPHRAGM 

Immediate repair of the diaphragmatic wound 
does not as a iffie present any difficulty It is 
infinitely easier from above than below and, per- 
formed in two layers, gives satisfactory results In 
most cases the lesion is too small to require repair 
or repair is thought unnecessary This is particularly 
the case on the right side, where diaphragmatic herma 
IS not a danger Among the 74 cases arriving at 
the Base, there were 2 of diaphragmatic herma, 
but neither of these had had a laparotomy or thoraco- 
tomy One had a comcident empyema and died 
after thoracotomy, the other revealed an extensive 
avulsion of the diaphragm from its anterior and 
lateral parietal attachments, and the free opening 
mto the peritoneal cavity was at least 10 in long 
The defect was repaired (A L d’A ) by suturmg 
the torn diaphragm to the chest wall above the hne 
of Its natural attachment and a successful closure 
obtained Radiological confirmation five weeks after 
operauon showed the division of coelom from pleural 
cavity at a high level 

Impaired mobihty of the diaphragm, which 
remains high long after operation in this type of 
wound, is a matter of common experience and should 
not give rise to concern m the absence of other signs 
and symptoms It is also a feature of cases of 
simple hsemothorax 

COMPLICATIONS 

Athough the mortahty-rate in those patients 
who survive the initial wounding and operative 
treatment is low, the morbidity-rate is high The 


comphcations in the series of 74 cases quoted 
were — 


Cases 


Hscmothorax 

Atelectasis 

Subphremc abscess 
Empyema 

Empyema with pleuro-biliary fistula 
Lung abscess 
Liver Abscess 


28 

IS 


12 { 


(6 with comcident 
empyema) 


II 


7 

2 

2 


Haemothorax, Atelectasis, and Lung Abscess 
— ^The management of the hsemothorax is no 
different from that in a simple thoracic wound 
Re-expansion of atelectatic lobes after postural 
drainage and MacMahon’s breathmg exercises is 
the rule and a course of sulphadiazine is often of 
value in reducing pyrexia, where progress is slow 
Both the lung abscesses recorded in the table above 
resolved without operation, and experience has led 
us to beheve that a course of parenteral pemcilhn, 
such as these two cases were given, is of the greatest 
value 

Empyema — Perhaps the most sigmficant fea- 
ture IS the high incidence of empyema (24 per cent), 
but by no means all of them were due to infection 
of a haemothorax A considerable proporuon follow 
lower lobe collapses, associated with serous effusions 
that become purulent In thoraco-abdommal 
wounds, therefore, a constant watch is essential and 
paracentesis thoracis is indicated, if the signs of 
effusion appear chmcally or radiologically Of the 
18 treated in this series all made satisfactory recover- 
ies, except one accompanymg a large diaphragmatic 
herma The coexistence of subphremc abscess and 
empyema is notable, and the injection of hpiodol 
followed by radiography is a valuable help in dia- 
gnosis 

Pleuro-bihary Fistula — The diagnosis is 
easily made by pathological exammation of fluid 
obtained by aspiration from the pleural cavity 
The 7 cases quoted did well, but all developed 
empyemata — an interesung observauon, when it is 
remembered that bile-salts were once used as a 
form of treatment for pleural empyema They 
should be drained early, as loculation is hkely if 
this measure is delayed Re-expansion was rapid 
in aU cases and disappearance of bile more rapid 
soil One patient had a secondary hEeraorrhage 
from his hver, but survived after re-operation 

Subphremc Abscess — A total of 12 cases 
occurred, situated as follows — 

Cases 


Left posterior subphremc space 6 

Right posienor subphremc space x 

Ltft anterior subphremc space 2 

Right antenor subphremc space 3 


Sigmficant diagnostic features were hectic fever 
with Its consututional malaise, high leucocytosis, 
local tenderness and swelhng, restricted rib move- 
ments, a diaphragm invisible radiologically with a 
flmd level beneath it, and an overlymg sympatheuc 
pleural effusion Six cases had a coincident em- 
pyema and, m 2 of them, hpiodol demonstrated the 
two cavities and their commumcation In the other 
4, pus was seen to be commg up through the dia- 
phragm at the operation for drainage of the empyema 
Drainage of the subphremc abscess was then earned 
out at the end of the chest intervention A 1 the 
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subphrenic abscesses were drained, the Ochsnef 
route (resection of the irth and/or I 2 th ribs) being 
most satisfactory for those posteriorly placed Two 
right anterior abscesses were drained by anterioi' 
rib resection and extrapleural diaphragmauc incisiom 
and the remainder were approached through abdo' 
minal incisions All the patients recovered, except 
one Jugoslav woman soldier with a total right 
pyopneumothorax, a hver abscess, and a right 
intraperitoneal subphremc abscess She died of 
hver failure three months after admission 

THE PROBLEM OF RETAINED 
MISSILES 

The causative missile is rarely seen during 
operations for thoraco-abdominal injuries, but should 
of course be removed if it comes easily to hand In 
those with retained foreign bodies, the hver is a 
common site, but the fate of retained missiles is 
difficult to ascertain in this organ No authoritative 
acccitmt has yet appeared m the btcraturc, and rt 
may be mere wishful thinking to suggest that they 
do not often cause mischief Such is not invariably 
the case when missiles have been removed, as the 
following example shows — 

A man with a large sucking right thoraco-abdominal 
wound was operated on at a Field Ambulance twcKc 
hours after injury A very severe wound of the right 
ankle-joint with vascular injury required bclow-knec 
amputation, which was preceded by rib rcsecuon and 
closure of the chest wound, with transdiaphragmatic 
removal of a large metal fragment (2 m \ 2 in ) from 
the hver Five days later the patient appeared to be 
doing well and aspiration of the chest on two occasions 
had revealed only a moderate amount of blood Signs 
of sepucaemia then appeared, from which he died on the 
eleventh day Autopsy showed the amputation stump 
and pleural cavity to be clean, but the site of the foreign 
body in the liver was by now an abscess — with pyasmic 
abscesses in lungs and kidneys to confirm the diagnosis 

Missiles in the subphrenic region are also of 
interest and have been removed from beneath each 
diaphragmatic leaf Furthermore, two have been 
removed from the perinephric space The two 
truly subphremc missiles illustrate many points of 
interest in connexion with these cases — 

1 Shell wound, abdomen , jejunal resection , 
right pleural empy ema , right subphrenic abscess , 
recovery — 

A gunner was admitted to a Base Hospital four weeks 
after operation at a Field Dressing Station (Major F E 
Wheeler, R A M C ) A grossly lacerated portion of 
jejunum was resected and progress was satisfactory until 
a pleural empyema developed, requirmg intercostal 
drainage A radiograph disclosed a shell fragment just 
below the cupola of the right diaphragm and hpiodol 
into the intercostal tube showed a track leading through 
a small diaphragmatic hole into a cavity between hver and 
diaphragm From this cavity a track led to the shell 
fragment At operauon, resecUon of the 9th rib in the 
mid-axillary hne showed the costophrenic sinus to be 
obhterated by adhesions Incision of the diaphragm 
revealed an abscess cavity containing the fragment, which 
was removed Recovery was uneventful It seems 
clear that the missile, after traversing the abdomen, 
lodged in the diaphragm, causing a pleural empyema 
and then dropped back into an associated subphrenic 
abscess 


2 M G bullet wound , left anterior intra- 
peritoncal subphrenic abscess , recovery — 

A commando soldier was shot through the left lower 
chest at close range Ten days later he had left upper 
abdominal pain and pain referred to the left shoulder 
tip There was a minimal left pleural effusion Radio- 
logy disclosed a bullet lying below the centre of the left 
dome of the diaphragm A left transthoracic approach 
was employed through the bed of the resected 7th rib 
The left lower lobe was adherent to the diaphragm and 
separation exposed an inflamed area of that structure 
Tins was incised and the bullet removed from a small 
abscess cavity between it and the left lobe of the liver 
This abscess was carefully mopped out and sulphanil- 
amide powder left in it, the diaphragm and chest were 
then sutured without drainage A left pleural effusion 
required several post-operative aspirations, but recovery 
was satisfactory 

Foreign bodies in thoracospinal wounds can likewise 
give rise to trouble, especially when there is bone 
damage to the vertebral column, but complications 
such as this arc outside the scope of this paper So, 
t<aw, ate. the wst^yeveted weviwdt,, xilweVi se wftew detet- 
minc the issue 

SUMMARY AND CONCLUSIONS 

1 Of 126 thoraco-abdominal wounds treated 
in Forward areas, 46 proved fatal (36 5 per cent) 

2 Of 74 patients with thoraco-abdominal injuries 
arriving at a Base Hospital from Forward areas only 
3 died 

3 The all-in mortahty-ratc of thoraco-abdominal 
wounds treated by surgery is 38 9 per cent 

4 Thoraco-abdominal wounds are less serious 
than abdommo-thoracic 

5 Solid viscus injury in the abdomen in these 
cases IS more frequent than that of hollow viscera 
and IS prognosucally less serious 

6 Laparotomy should be avoided, where possible, 
in favour of thoracotomy and the transdiaphragmatic 
approach to the abdomen If laparotomy be re- 
quired, a Kocher’s incision gave good results in our 
hands 

7 Conservauve treatment in cases properly 
selected and controlled gives excellent results, eg, 
as in many cases of retained hver missiles without 
evidence of other intraperitoneal mischief 

8 Diaphragmatic hernia is tmeommon as a 
sequel of thoraco-abdominal wounds 

9 The comphcations most commonly encoim- 
tered are haemothorax, atelectasis, empyema, and 
subphrenic abscess 

10 Pleuro-bihary fistula with empyema occurred 
in 7 of 74 cases All recovered 

11 The fate of retained missiles, especially in 
the hver, is difficult to assess 

We are indebted to Majors F E Wheeler, 
E H C Harper, H G Estcourt, and C G Rob 
for their figures of operations in Forward areas , 
and to Major J W Litchfield, Medical Speciahst, 
and Major C J Hodson, Radiologist, for their 
co-operation in the management of these patients 
at a Base Hospital 
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PRINCIPLES IN EARLY RECONSTRUCTIVE SURGERY OF SEVERE 
THERMAL BURNS OF THE HANDS 

By BYRON SMITH, Major, M C , U S Army , CARLETON CORNELL, Major, M C , U S Army , and 

CHARLES L NEILL, Major, M C , U S Army 


The frequent disabilities and deformities resulting 
from the improper treatment of burns of the hands 
makes a satisfactory method of therapy worthy of 
reiteration and discussion It is nor our intention 
to claim originahty or denounce other forms of 
treatment The results obtained by the method of 
therapy described m this paper are attributed to the 
observation of numerous details 

A large number of war-time burns occur as a 
result of exposure to gasohne flames m aircraft, 
mechamzed equipment, and field ranges Character- 
istically, there is thermal destruction of the tissues, 
of the lips, nose, upper face, eyehds, brows, forehead, 
ears, dorsum of the hands, and encirchng burns about 
the wrists Unhke burns encountered in civihan 
hfe, the rapidity and depth of tissue destruction in a 
burmng aircraft is often influenced by the presence 
of oxygen, as well as high octane gasohne The 
majonty of aircraft burns occurs in take-off and 
landing accidents 

Prevention and minimizanon rests in the proper 
weanng of protective fire-resisting headgear and 
gloves Although the operation of mihtary equip- 
ment IS rendered more difficult by the employment 
of fire-resisting apparel, the insurance offered by 
the burden is worthy of considerauon 

Since modern hterature is flooded with the imtial 
systemic, supportive treatment of early burns, its 
importance reqmres no emphasis Transportation 
of the burn casualty to a hospital equipped for 
defimtive treatment should be accomphshed immedi- 
ately After seven hours, and often sooner, the 
development of secondary shock renders transporta- 
tion hazardous 

Meticulous care should be taken to prevent 
infection Imtial success depends upon protecuon 
of the wounds from contamination by orgamsms 
harboured in and about the orifices of the body of 
the patient and attendants Relaxation of aseptic 
techmque is inexcusable Imtial conservation de- 
bndement is of value if strict surgical precautions 
are observed Medical attendants and the patients 
should always wear a cap and mask when the wounds 
are exposed Floor dust in the atmosphere from 
recent sweeping constitutes a frequent source of 
wound contamination Use of so-called ‘ clean ’ 
bandage scissors may inoculate pathogens The 
most common orgamsms found in infected thermal 
burns are hEemolytic streptococci, htemolytic staphy- 
lococci, B pyocyaneuSi B coh, and B proteus 

The general condition of the casualty during the 
first three days often demands immobihzation of 
the hands It is during this time that oedema 
develops in all of the soft tissues of the hands and 
fingers If pressure dressings are used they should 
not be tight enough to interfere with circulauon m 
the hand and fingers To combat oedema, the 
hands should be elevated high above the level of 
the heart Proper imtial elevauon is an important 


prereqmsite to good treatment The ideal position 
of the hand is mid-flexion of the fingers and 45° 
extension of the wrists, with the arms suspended by 
means of two padded full-length arm sphnts, flexed 
20° to the elbow for comfort It is a common error 
to allow the patient to rest the hands on the chest 
with the wrists flexed and the fingers extended 
{Figs 179, 180 ) Support of the hands and arms 



Fig 179 — Correct posture of the hands in an elevated 
position suspended from an orthopaedic frame Afosqmto 
bar IS draped over the frame to protect the patient from fly 
and maggot infestation of the burn* 

on pillows may be uuhzed The most effective 
means of elevation is suspension from an ortho- 
paedic frame or an overhead beam Elevauon is 
conunued after exercises have been started 

As early as three days after the injury acuve 
mouon IS msututed The techmque of mouon 
entails the use of an arm tub with submerging 
exercises under the direcuon of an experienced and 
quahfied physiotherapist The immersion bath 
consists of tepid sterile physiological sahne solution 
Encouragement and psychotherapeuuc suggesuon 
is given by all attendants deahng with the paUent 
The sterile gloved hand of the physiotherapist may 
be used to demonstrate the amount of passive motion 
the pauent should command by acuve muscualr 
acuvity Exercise in the bath is well tolerated for 
one half hour three times daily At one period each 
day the dressings are floated off to permit exercises 
without the hmiung effect of bandages The digits 
are bandaged independently to prevent webbing 
and to allow greater freedom of movement Deep 
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third-degree burns are not incompatible with com- 
plete flexion of the fingers 

The most common result of delayed early motion 
IS an extension deformity of the hand The wrist 



Fig i8o — Improper position of the hands on the chest 
with fingers e\tended and wrists flexed The fingers are 
bandaged independently to allow motion and prc\ent webbing 


is held in flexion and motion of the fingers is executed 
only m the metacarpophalangeal joints The fourth 
and fifth digits tend to develop a deformity charac- 
terized by hyperextension of the proximal phalanges 
and acute flexion of the distal phalanges 



Fig i8i — Case E B First- and second-degree gasoline 
burns of the dorsum of the hand and fingers supported on a 
sterile debridement tray Treated with vaseline gauze and 
exercises Complete restoration in three weeks 

It is difficult to determine the depth of a severe 
burn until demarcation of slough is estabhshed 
(Fi^s 18I5 182) The type of dressing employed 
in selected with the desire to promote early separation 
of slough and to prepare the wound for graftmg 
As demarcation takes place the slough is excised by 
dehcate meuculous dissection under pentothal 
aneesthesia If extension of the digits has superseded 


the desired degree of flexion, the fingers are 
gently placed and dressed m acute flexion for 
twenty-four hours Forceful manipulation of the 
digits m an attempt to break adhesions should not 
be done Resulting cedema, haemorrhage, and 
destruction of peri-articular tissues may initiate an 
irreparable loss of function Granulations are 
grey and covered with a slimy mucopurulent dis- 
charge following the prolonged use of vaseline gauze 
dressings The granulating areas become pink, 
friable, and bleed easily when sulphanilamide 
crystals and saline dressings are substituted Sahne 
dressings prepare the wound for grafung in twenty- 
four to forty-eight hours 

Scar tissue forms in the base of the granulating 
bed in an early phase of the reparative process and 
continues until epithclialization is complete It has 




s 




FIO iSi— CaifL M Third-degree gasoline bums of the 
dorsum of the hand and fingers prior to separation and excision 
of the slough 

been shown that organization and fibrosis are 
sequelae of persistent early oedema Fibroblastic 
orgamzation and cicatrization is anticipated as early 
as twelve days Surgical epithelialization is the 
means of arresting the process of scar tissue forma- 
tion Decrease in local pain and diminution of the 
exudation from the wound parallels a favourable 
turn in the tide of infection Although it is con- 
sidered scientific to use bacteriological studies as a 
gauge in the determination of therapy, it may be 
Ignored as a factor in the time to graft the burned 
hand Regardless of the bacterial flora, early 
grafting of the wound is imperative 

Laboratory determination of total blood-proteins, 
albumin, globuhn ration, haimoglobm, and red-cell 
count are taken as an index for the admimstration 
of blood and plasma m preparation for operauons 

ANiESTHESIA 

Pre-operative medication is individuahzed 
Although the type of anesthesia employed is 
occasionally dictated by the systemic condition of 
the patient, it is preferable to employ inhalation 
anesthesia Light anesthesia decreases the tendency 
to shock Unless muscle relaxation is reqmred for 
techmeal reasons, deep anesthesia in the burned 
individual is undesirable The anesthetic time is 
reduced when a separate surgical team simultaneously 
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operates on each burned area If biu:ns about the 
head are being dressed or grafted at the same ume, 
intratracheal anaesthesia offers less techmcal inter- 
ference in the operative fields, maintains a patent 
airway, and facilitates removal of mucus from the 
trachea Packing of the nose and mouth prevents 
the aspiration of irrigating solutions and blood 
Closed-system either oxygen or ether adrmmstered 
by a Flagg can is a simple efficient method Novo- 
cain block and pentothal anesthesia may be necessary 
m selected cases, but is not usually recommended 
for the procedure During the anesthetic the 
admimstration of fluids, plasma, or blood is fre- 
quently necessary 

SURGICAL TECHNIQUE 

We have found that grafts will grow as early as 
eleven days following thermal destruction of the 
dermis Fractures mterfere with early activity, 
but should not prevent early grafting Compound 
fractures, open joints, exposed tendons, or bone 
surfaces have not been a contra-indication to early 
grafting Unreasonable as it may seem, we have 
succeeded in closing open joint spaces and covering 
bones and tendons with viable spht-thickness grafts 
Failure of the graft locally over exposed tendons of 
deficient viabihty has been followed by rapid pro- 
hferation of epithelium from the adjacent graft 
margin 

In a wound ready for grafting one may observe 
thm shiny labile epithehum around the margins of 
the wound as well as small islands of feeble epi- 
thehum Such tissue IS of poor quahty and is 
easily dislodged from its underlying base of cicatrix 
The burned area is thoroughly scrubbed with 
neutral soap on a gauze sponge and irrigated with 
stenle water The mechamcal action of cleansing 
removes much of the thin, poorly orgamzed epi- 
thehum A blood-pressure cuff apphed to the 
upper arm is used to control bleeding A sharp 
Ferris Smith blade provides a useful instrument 
for the radical excision of granulation tissue and 
slough The woimd is gradually shced down until 
a smooth firm base is encotmtered All granulations, 
islands of sparse epithehum, and skm margins are 
included m the excision {Figs 183-186 ) Areas 
not amenable to shcing may be prepared with a 
mastoid curette Large sheets of spht-thickness 
graft are required to cover the hand These are 
obtained in the desired umformity by means of a 
Padgett dermatome Grafts for the dorsum of the 
hand cut xJv m m thickness have offered the 
best techmcal and cosmetic quahties 

It IS desirable to take skin from an area which 
will cause the patient as httle post-operative dis- 
comfort as possible The available skin from which 
the graft is cut may be hmited by the distribuuon 
of burns over the body Thick grafts should not be 
taken from the thm skin covenng the adductor 
surface of the thigh or medial aspect of the arm 
Thick spht grafts from the antenor, lateral, and 
postenor surfaces of the thigh are well tolerated 
It IS techmcally less difficult to secure a full drum 
of skin from the average thigh in the honzontal 
mendian than it is by cutting in the longitudinal axis 
of the thigh , also it is more economical if the 


available healthy skin is hmited The abdomen is 
a useful donor area When the chest is selected as 
a donor site, injury to the mpples is avoided by 
careful observation of the blade in acuon If the 
drum IS destined to pass over the breast, the mpple 
may be protected by the local apphcauon of vaseline 
to the areola after the surrounding skin has been 
painted with rubber cement Emaciation and 
prominent ribs offer technical difficulties which are 
easily ehminated by a prehminary subcutaneous 
injection of sahne beneath the depressed areas of 
skin In elevating the skin over the depressions of 
the chest with sahne, care should be taken to avoid 
entering the pleura The skin of the back and but- 
tocks may be used as a donor site if necessary Due 
to the fact that most burned pauents prefer to rest 
in the supine position, an attempt to avoid the back 
as a donor site is a humane gesture by the surgeon 
In our experience it is advantageous to leave the 
distal end of the graft attached to the adjacent 
normal skin unnl the drum is pealed loose from the 
graft Not only does this manoeuvre stnp the 
rubber from the surface of the graft, but saves 
time and unnecessary mampulation of the graft in 
mid air 

Usually a drum and a half of skin will cover the 
dorsum of the hand, fingers, and thumb Sulphaml- 
amide crystals dusted on the surface of the graft will 
mechamcally inactivate the adhesive qualities of 
residual rubber cement 

The raw surface of the skin-graft is covered by 
tissue fluid which contains valuable hsemostatic 
agents To preserve this hsemostatic property the 
graft should neither be sponged nor washed with 
sahne, but placed directly on the surface of the 
prepared recipient bed Gentle pressure apphed 
against the graft will stop the oozing of blood After 
pressure for a few minutes persistent bleeders may 
be controlled by clamping and twisung Ligatures 
and hsemostauc sutures introduce undesirable for- 
eign material beneath the graft and should be avoided 
if hffimostasis is obtained without them Re- 
apphcauon of the tourniquet pressure cuff may be 
occasionally required A tourmquet should not be 
apphed for more than twenty minutes without 
allowmg an interval to resume circulation in the 
extremity A twenty-minute period of apphcation 
of the tourmquet is considered maximum in view 
of the circulatory changes which are already present 
as a result of the burn To obtain the best heahng 
results the graft is stretched umformly, and as 
tightly as possible Fixation is attained by inter- 
rupted sutures To maintam tension it is necessary 
to suture the graft to healthy skin Excessive 
overlapping of graft is trimmed close to the sutures 
to prevent coUecuon of flmd imder the non-viable 
overhangmg graft margin Two types of sutures 
have been used Medium dermal nylon 000, and 
000 braided silk It is felt that the only necessary 
feature of the suture material is strength sufficient 
to maintam tension in the graft An additional 
advantage in the use of heavy materials is the ease 
tvith which the sutures may be placed and tied 
Pattern cutting is not considered necessary When 
the graft is stretched into its taut posiuon the finger 
extensions are spht away from the graft down to the 
web Perforation of the graft is not done as 


158 


THE BRITISH JOU 

the technique of tension and ha:niostatic action of the 
graft Itself has been found sufficient to prevent the 
accumulation of serum and blood Penicillinj small 
amounts of sulphamlamide, or a plasma coagulum 
did not seen to hinder or aid m our results An 



Fig 183 — Case J V Excision of slough, granulation 
tissue, and labile epithelium by sharp dissection 
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when the odour is offensive The vaseline gauze 
usually becomes adherent to the donor wound and 
should not be removed until is spontaneously separ- 
ates Itself Healing of the donor site usually 
requires about ten days 



ric 184— Cflw L M Recipient bed after surgical 
preparation 



ideal storage place for the graft before it is applied 
IS the donor wound itself, rather than in a sahne 
sponge on the instrument table The dressing of 
the applied graft should be one which will not 
become adherent Rubber cement remaining on 
the surface of the graft is an undesirable feature 
Xeroform gauze or sulphamlamide crystals with 
dry gauze minimizes sticking Cotton batting is 
apphed and the hand wrapped m a pressure elastic 
bandage with the fingers acutely flexed The wrist 
is cocked in extension on a padded basswood splint 
The graft is allowed to remain dry twenty-four 
hours before saturating continuously with sahne 
from a sterile syringe 

The dressing of the donor area consists of a 
double layer of vasehne gauze or tulle gras, over 
which IS placed a thin layer of sterile gauze and an 
abdominal pad The pad is supported in position 
by elastic bandage, elastoplast, or wide strips of 
adhesive plaster The outer pad may be replaced 



Fig 186 — Case J L Traction sutures through the 
linger nails to aid in the position of acute flcMon during the 
immediate post oper'itive period 


POST-OPERATIVE CARE 

The total period of splinting and post-operauve 
elevation is five days Dressings are washed away 
in an arm tub bath on the fifth day Meticulous 
care and abundant saturation is required to prevent 
the separation of the graft from its recently acquired 
bed Cocoa butter is applied to the surface of the 
graft and further dressings are eliminated During 
the daytime while the patient is awake the graft 
needs no protection other than good co-operation 
of the patient At night the graft is covered with a 
well-padded loose dressing to protect the hand from 
trauma during sleep The submersion baths are 
resumed three times a day Elevation is continued 
when the hand is at rest The rehabilitation exer- 
cises are directed towards flexion and extension 

The ease with which the motion of adduction 
of the thumb to the extended fingers is performed 
cannot be selected as a criterion of good function 


1 
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Restoration of normal function in a hand is depend- 
ent upon a wide range of mouon in the interphalan- 
geal )omts Unless the patient is specifically 
instructed, a tendency to subsutute motion in the 
metacarpophalangeal joints for flexion and extension 
of the interphalangeal joints is outstanding Neglect 
of early full motion of the interphalangeal joints is 
an open invitation to permanent dysfunction and 
deformity Encouragement and constant attention 
is demanded if good functional results are expected 
Elevated healed edges around the graft at the 
jimction with normal skin is only of temporary 
cosmetic concern Spontaneous levelling of the 



Fio 187 — Case J L Third-degree gasoline burn of the 
hand incurred in a plane crash May 20 1944 Splil-thickness 
graft June 2 Same case as shown in Fig i8d Photographed 
June 28, 1944, showing restoration of function 


margin and blending of the graft with normal skin 
occurs dunng rehabihtation and requires no surgical 
intervenuon Transient cyanosis in the graft during 
the post-operative period is not uncommon The 
appearance of a serous subepithehal bleb is an 
indication of excessive dependency of the extremity 
or activity beyond the tolerance of the graft 
Elevation should be increased, activity decreased, 
and bullae aspirated Occupational exercises and 
clay modelhng are extremely effecuve {Figs 187, 
188 depict early final results ) 

SUMMARY AND CONCLUSIONS 

1 Deformity and disabihty resulting from 
thermal burns of the hands may be reduced by 
early management 

2 Regulations directing the proper use of 
protective fire-resisting apparel will reduce burned 
hazards in mihtary operations 

3 Characteristic war-time burns of the hand 
involve the tissue over the dorsum of the hand and 
fingers, with a tendency to encircle the wnst 


4 Imtial treatment is directed toward prevention 
of infection and restoration of funcnon 

5 Infection and exposed tendons and bones 
do not contra-indicate early grafting 

6 Radical excision of slough, granulation tissue, 
and poorly developed epithehum prepare the 
recipient surface for a spht-thickness graft 

7 The graft is sutured in place under the tension 
of normal skin 

8 Post-operatively, dressings and sphnts are 
removed on the fifth day 

9 Rehabihtation exercises are resumed until 
maximum functional activity is accomphshed 



Fig 188 — Case h M Third-degree gasoline burn of the 
hand in plane crash May 2, 1944 Split-thickness graft June 
19 1944 Photograph of July s demonstrates complete viabil- 
ity of the graft except a small area o\ erlying a necrotic extensor 
tendon of the third finger Small subepithehal blebs are 
present on the lateral volar aspect of the thumb Functional 
activity approaches normal 

10 Our success in the treatment of burned hands 
IS attributed to the execution of the numerous sug- 
gesuons outhned in the text of this paper 
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AN AID IN THE POST-OPERATIVE MANAGEMENT OF TEMPORARY ILEAL 
FISTULA AFTER THE LAHEY RIGHT HEMICOLECTOMY 

By SAMUEL LEVY 

>;UHGrON, E M s 


The modification of the Paul-Mikulicz plan of 
operation for lesions necessitating right hemi- 
colectomy, as described by Lahey (1939), claims 
several advantages first, it is not a difficult opera- 
tion to perform , secondly, the operation can be 
performed m the presence of obstruction, without 
the necessity for any preliminary operative decom- 
pression , and finally, but by no means the least 
important, by minimizing the danger of peritonitis, 
a significantly low mortality-rate has resulted from 
Its use Thus Lahey and Colcock (1942) report a 
total mortality-rate of 13 per cent by employing 
the Lahey method of right hemicolectomy for all 
types of lesion, when the operability rate in the 
same series was 85 per cent For the cancer cases 
in this series, however, they claim a mortality-rate 
of only 3 per cent Other observers, using various 
other techniques, claim mortality-rates varying 
from )ust under 12 per cent to over 23 per cent in 
several series of cases (Rankin, 1932) However, 
as so few surgeons publish the mortality-rate of a 
particular method of operauon in relation to the 
operabihty-rate for that method, comparisons of 
mortahty-rates are therefore not as significant as 
one might wish It will be conceded, nevertheless, 
that a 3 per cent mortahty-rate for cancer cases 
undergoing right hemicolectomy, in the series of 
cases mentioned above (Lahey and Colcock, 1942), 
IS sigmficantly low, and that the operation can 
justly claim to be associated with a high degree of 
safety 

The presence of a terminal ileostomy, even 
although temporary, is, however, a serious dis- 
advantage of this technique, and is a deterrent to 
Its wider adoption Thus Gordon-Taylor (1944) 
remarks that “ Paul-Mikuhcz procedures on the right 
side of the belly sometimes may prove a burden 
scarcely to be borne ” On the other hand, Maingot 
(1942), whilst recogmzmg the temporary, although 
trying, burden to the patient of a temporary ileo- 
stomy, points out that “ this is the price 
which the patient has to pay for added security ” 

The object of this paper is to describe a method 
of managing the ileostomy which in my experience 
has been found considerably to ease the burden not 
only of the patient but also of the nursing staff, 
thereby ensuring to the patient the boon of a safe 
operation with a mimmum of post-operative dis- 
comfort 

Usual Management of the Ileostomy — The 
usual history of the post-operative period following 
a Lahey right hemicolectomy is as follows For 
the first 7 to 10 days after the operation the ileostomy 
drams, either through a tied-in wide rubber catheter 
or a Paul’s glass tube with attached rubber tubing, 
into a bucket or other receptacle at the side of the 
bed Soihng of the skin by ileal contents, with 
consequent skin irritation and excoriation, and 
seepage through the dressings, are thus avoided 


At the end of this time, however, the Paul’s tube or 
catheter works loose owing to sloughing of the tied 
staggered end of ileum These sloughs are trimmed 
off and an enterotome is then applied to crush the 
spur The ileostomy now discharges into the 
dressings and on to the skin The skin, despite 
protective pastes, becomes excoriated, and the ileal 
discharge is on occasion so profuse that it not only 
soaks the dressings but also seeps into the patient’s 
attire and someumes even into the bedclothes 
This seepage, with occasional floodings, of odonfer- 
ous, irritating, ileal discharge causes the patient 
distress, anxiety, and lack of mental and physical 
rest To minimize irritation of the skin and pro- 
vide for the comfort of the patient, frequent copious 
dressings of wool and gauze are needed Further- 
more, the enterotome requires to be supported by a 
bulky gauze and wool dressing, which because it 
not only requires frequent renewal, but also tends 
to ‘ ride ’ up or down on the abdomen, can only 
act as an uncertain enterotome support The 
enterotome generally cuts through the spur m 5 
to 8 days, and may have to be re-apphed if the spur 
IS considered to be insufficiently crushed by its 
first appheauon Whilst the enterotome is in 
position, the whole of the ileal discharge is on to 
the skin and into the dressings When the spur is 
crushed to a sufficient depth there is a waiting period 
of 6 to 8 weeks to allow the oedema of the cxtenorized 
bowel to subside before the fistula should be closed 
During this waiting period, the mouth of the fistula 
can be plugged with a wool or gauze spigot so as to 
shunt the ileal contents into the colon , but even 
the spigot cannot prevent leakage, with even occa- 
sional floodings, of irritating fluid on to the skin 
The stages in the treatment of the ileostomy, 
outlined above, may be summarized thus — 

7-10 day* after operation Pauls tube tied in No 
leakage 

10-17 days after operation Enterotome applied Ileo- 
stomy discharges on to 
skin and into dressings 
Skin around fistula red 

3-9 \%eeks after operation Ileostomy spigot m use 
Some stools, but most of 
the ileal discharge into 
dressings Skin red and 
excoriated 

loth week after operation Closure of fistula 

AUTHOR’S TECHNIQUE 
The Ileostomy Pan — To overcome the dis- 
advantages arising out of the presence of the ileo- 
stomy, the ileostomy pan was devised, tried out, 
and found highly successful in eliminating the effects 
of the ileal stream by automatically diverting the 
irritating fluid away from the fistula without soihng 
the skin or dressings 

The pan resembles in shape an ordinary bed-pan 
m miniature It is made of hght alumimum alloy, 
about iV in thick, or of celluloid The pan has a 
flat base, circular concave walls, and an outlet tube 
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The diameter of the base is 5 in , with a central, 
circular, inlet hole 3 in in diameter The inlet 
IS large enough to embrace the ileostomy and 
attached transverse colon fistula, whilst the sur- 
rounding flat base provides wide circular apposition 
to the abdominal wall and at the same time acts as a 
stage for draimng the ileal discharge directly mto 
the outlet tube, or indirectly into the tube via the 
concave circular walls of the pan The surrounding 
circular wall is concave inwards so that when the 
pan IS m posmon, the obhquity of the anterior 
abdommal wall causes the concave walls of the 
lower half of the pan to act as a gutter for conveying 
discharge into the outlet tube The outlet tube is 
fused to the pan so that its floor is on the same plane 
as the base of the pan, so as to avoid any poohng of 
hqmd The walls are 2 in high, and the outlet 
tube I in in diameter and i| in long The pan is 
open above, or when the enterotome is no longer m 
use. It can be covered with a hd To the outlet 
tube IS ued a long piece of inner bicycle tubing 
(Fig 189) for conveying the flmd into a bucket or 



Fig 189 — Vaseline gauze pads are m position The edge 
of the hole in the centre of the pads is tucked m around the 
bowel The tubing is attached to the outlet tube Ileal 
contents can be seen spilling out and draimng towards the 
outlet tube 

other receptacle at the side of the panent’s bed 
This kmd of mbmg, because of its firmer walls and, 
therefore, patent lumen, was found to be more 
suitable than Paul’s tubmg, the walls of which tend 
to adhere and so occlude the lumen, resulting m 
dammmg up of flmd m the pan 

The Use of the Pan — ^The pan has so far only 
been used when the fistula has been sited at the upper 
end of a right paramedian incision (Fig 191) This 
position for the fistula has been chosen in preference 
to brmgmg it out through a lateral stab incision 
because the more medial site enables the pan to be 
apphed snugly and securely on the comparatively 
more honzontal surface of the anterior abdommd 
wall Nursmg the pauent in Fowler’s position 
ensures that the fluid gravitates easily mto the outlet 
tube Furthermore, it is beheved that medial sitmg 
of the fistula, as opposed to more lateral sitmg. 
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minimizes considerably the well-known tendency 
of the extenonzed bowel to retract withm the abdo- 
mmal cavity Complete retraction of the fistula 
mto the abdommal cavity through a lateral stab 



Fig 190 — The pan is roamtamed in position by finniy 
strapping overlapping stnps of elastoplast When the entero- 
tome IS in use two lateral strips are required in addition to 
provide lateral support 

incision Within the first few days after operation is 
an accident not unknown 

After the skin mcision is sewn up, it is sealed by 
applying gauze soaked m collodion, which, after 
drying, is covered with more gauze and then elasto- 
plast, thus securely sealmg off the wound This 
seal enables the pan to be apphed, if need be, to 
the fistula even before the skin sutures are removed 
Sepsis m the laparotomy woimd has not been 
encountered 

The skin around the fistula is thoroughly washed, 
dried, and then smeared with Ballerina paste or 
vasehne Two gauze pads, each about six layers 
thick and about 7 m square, and thickly impregnated 
with vasehne or Ballerma paste, are superimposed 
on each other A hole is then cut m the centre of 
the two pads just large enough to allow the exterior- 
ized bowel to be passed through it When m 
position, the edge of the gauze hole is tucked up 
snugly to the bowel wall at its junction with the 
skin {Fig 189) To render the latter junction 
watertight, x-m vasehne gauze is wound around the 
base of the protruding bowel so that some of this 
gauze overlaps the gauze pad The pan is then 
placed m position so that the fistula protrudes mto 
It through the inlet hole, whilst the outlet tube is so 
placed that it is at the lowest pomt of the wall ’of 
the pan {Fig 189) The vasehne gauze pads, it 
should be noted, are not overlapped by the base of 
the pan The pan is held m position by the firm 
application of strips of elastoplast runmng trans- 
versely, each succeeding strip overlapping the first 
by half its width Care is taken to see that the 
upper and lower limits of the pan are well strapped 
down and sealed off {Fig 190) The firm pressure 
thus obtamed ensures a watertight junction between 
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the pan and the gauze, and also between the gauze 
and the skin should any leakage occur under the 
gauze pads at their junction with the bowel wall 
The elastic pressure ensures uniform and continuous 
pressure of the whole base of the pan against the 
abdominal wall, despite the respiratory movements 
and the varying postures the pauent adopts during 



1 


I 

Fig 191 — Photograph showing the condition of the skin 
of the abdominal wall eight weeks after a right Lahej hemi- 
colectomy for Crohn s disease Vaseline pads and the pan 
had been in use for six weeks before this photograph was 
taken 


sleep The waterproof elastic strapping prevents 
spillage of hquid even without the use of a lid 
When the enterotome is m position excellent support 
for It IS maintained by the additional application of 
two lateral strips of strapping {Fig 190) 

Whilst the pan is in use it is an advantage to feed 
the patient on a residue-free diet since fruit skins 
and other cellulose residue tend to stagnate m the 
pan 

Advantages of the Pan — The use of the pan 
overcomes many of the disadvantages arising from 
the presence of the ileostomy The vasehne or 
Ballerina pads and strapping require readjustment 
about twice weekly, and if carefully applied, the 
pan only needs readjustment about every fifth day 
There is thus a very considerable saving not only in 
the number of dressings and quantity of dressing 
material used, but also of the exertions of the nursing 


staif The patient is thus not disturbed by the 
almost incessant spillage and leakage of ileal contents 
on to his skin and into and outside the dressings as 
occurs when massive gauze and wool dressings alone 
are used, and he is, moreover, able to move about 
freely m bed without fear of spillage or of moving 
the dressings , adequate and undisturbed sleep can 
thus be promoted Skin excoriation is obviated or 
minimal These advantages are reflected in the 
cheerfulness and sense of well-being of patients so 
nursed, in contrast to those patients who had been 
nursed by using massive gauze and wool dressings 
Lastly, the strapping provides all-round steadying 
support for the enterotome when m use 

SUMMARY AND CONCLUSIONS 

1 Right hemicolectomy using the Lahey modifi- 
cation of the Paul-Mikulicz plan of operation is 
associated with a significantly low mortahty-rate , 
It can be performed in the presence of obstrucuon 
without prior decompression, and is not a difficult 
operation 

2 The chief disadvantage of this operation 
arises from the effects of the ileal contents discharg- 
ing on to the skin and into the dressings for several 
weeks 

3 These disadvantages are overcome by the use 
of the ileostomy pan, which, by automatically 
diverung the ileal stream away from the fistula 
without leakage on to the skin or into dressings, 
prevents skin excoriation, avoids the necessity for 
copious and frequent dressings, and thus enables 
the patient to get adequate mental and physical 
rest Furthermore, more reliable fixauon of the 
enterotome is obtained by this method than with 
gauze and wool dressings alone Lastly, but not 
least in importance, the use of the pan drasucally 
spares the exertions of the nursing staff 

I wish to thank the Director-General, Emer- 
gency Medical Service, for permission to pubhsh 
this paper 
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EXPERIENCES WITH TRANSTHORACIC (ESOPHAGECTOMY AND 

GASTRECTOMY 


By G H STEELE 

SURGEON, ROYAL SURREY COUNTY AND ST LUKE S HOSPITALS, GUILDFORD 


{Esophagectomy is becoming quite a common 
operation, and a recent paper by Thompson (1945) 
(who has the credit of performing the first successful 
(Esophagectomy with direct anastomosis in this 
country) sums up the present position It may be 
of interest to record experiences with this operation. 


which, in spite of the advances which have been 
made, remains a formidable proceeding The chief 
reason for this danger is, of course, the type of patient 
most commonly encountered, the poor half-starved 
old man whose general condition makes for inoper- 
ability even if his growth does not That age has 



TRANSTHORACIC (ESOPHAGECTOMY AND GASTRECTOMY 163 


an important bearing on the outcome is not sur- 
prising, a study of the ages of any reported cases 
will show that the recoveries are mostly in the 50’s, 
less often in the 6o’s, and hardly ever over that 
Encouragement may be taken from the fact that the 
patient of 72 m this series came through his ordeal 
with less upset than almost any of the others, 
nevertheless, the vital capacity of a man of over 
65 IS diminished, and he is liable to stand a prolonged 
thoracotomy badly Where the alterna&ve, however, 
is certain and miserable death, it behoves the surgeon 
to take his courage and his patient’s hfe m both 
hands and attack the problem boldly 

The opumum poruon of the oesophago-gastnc 
tract for transpleural ablation is the lower third of 
the oesophagus and the upper third of the stomach 
All Trotter’s mgenmty and artistry could not produce 
a high percentage of cures after excision of post- 
cricoid carcinomas, and it is unhkely that his skill 
will be excelled Carcinoma of the mid- oesophagus 
invades its vital surroundings at an early stage, and 
even when successfully removed presents serious 
problems of restoration of continuity Too often 
the story of skin-tube repair is one of repeated 
operations with the patient dying before the last 
one succeeds, and it is probably better to wait a 
year after extirpation of the growth to see if recur- 
rence IS going to take place before embarking on 
such measures A reasonably young subject will 
stand the multiple procedures involved in bringing 
the stomach (Kirschner, 1920 , Taylor, I 945 )j or 
mtestine (Yudin, 1944) up to the oesophageal stump 
antethoracically, but the usual elderly patient will 
not Removal and reconstitution of the juxta- 
cardiac oesophagus and stomach, however, presents 
no serious technical difficulues even to the general 
surgeon, and the indicauons for surgery in this 
region are now well estabhshed with the prospect 
of completion of a satisfactory one-stage opera- 
tion 

Total gastrectomy by the abdominal route is 
always hable to cause anxiety as to the soundness 
and lack of tension of the anastomosis even if the 
lower end of the oesophagus is well mobihzed 
Transthoracic total gastrectomy, of which the 
biggest senes of cases so far has been reported by 
Churchill and Sweet (1942, a), gives rise to no such 
fears In fact, an operation for carcinoma of the 
fundus involving the (esophagus which is mechamc- 
ally impossible from below, becomes a simple matter 
when approached from above However, a large 
grovrth of the fundus may, by its size alone, increase 
the techmcal difficulties to such an extent that the 
consequent prolongation of the operation is more 
than can be withstood, and such a growth, although 
mobile, should be considered inoperable in an 
elderly patient An old man will stand an open 
thoracotomy lasting i] hours, but is unhkely to 
survive a 2-I to 3-hour penod 

Non-mahgnant conchtions will rarely require 
to be approached other than abdominally, but it 
was decided in Case 8 to approach from the thorax 
on account of the hkehhood of massive adhesions and 
the desirabihty of this course was borne out by the 
findings The ease with which the spleen is removed 
in the course of operating on the fundus suggests 
the possibihty of the thoracic route bemg employed 


when dense adhesions to the diaphragm seriously 
hinder an abdominal splenectomy 

CASE REPORTS 

The following cases illustrate certain practical 
points which will be dealt with subsequently 
Cases which have been explored and found inoperable 
have not been included 
a Failures — 

Case I (June 30, 1941) — G B , male aged 68, 2 weeks’ 
history Mid- (esophageal carcinoma Gastrostomy jfol- 
lowed by left-sided resection with exteriorization of 
upper end of oesophagus Died 2 days later, oedema of 
lungs 

Case 2 (July 6, 1943) — H D , male aged 72, 3 weeks’ 
history Carcinoma, lower third of oesophagus Left- 
sided resection and anastomosis 

Died 24 hours later, collapse of lung 

Case 3 (Oct 22, 1944) — S S , male aged 63, 6 
months’ history Large adenocarcinoma of fundus 
involving cardia, spleen, tail of pancreas Left-sided 
resection, lower third of oesophagus, total gastrectomy, 
splenectomy, hemipancreatectomy, oesophago-jejuno- 
stomy 

This patient stood the operation remarkably well, 
but regurgitated milk into the trachea and died of 
bronchopneumonia 2 days after operation Fat found 
m pulmonary alveoli 

Case 4 (Oct 30, 1944) — G C , male aged 71, 6 weeks’ 
history Mid-oesophageal carcinoma Right-sided re- 
section, Kirschner-Taylor extrathoracic anastomosis 
Died 3 days later of acute dilatation of the stomach, 
unrelieved by aspirauon This patient was too old 
to stand more than resection with exteriorization The 
anastomosis should have been left to a seconcl stage 

b Recoveries from Operation — 

Case 5 — G F , female aged 51, 2 months’ history, 
able to swallow fluids only Carcmoma of lower end of 
(Esophagus 

Feb I, 1943 Gastrostomy 

Feb 16 Left-sided resecnon, cardia closed, anasto- 
mosis to fundus Spleen removed Water-sealed dram 
to pleura 

Gastrostomy tube out and swallowing normally in 
14 days, full meals in 3 weeks Convalescence impeded 
by loculated empyema, drained r month after operauon 
Pathological Report An ulcer i in x 2 in in the 
lower end of the oesophagus involving the cardia One 
gland from the lesser curvature contams growth Micro- 
scopical section — squamous epithelioma 

This patient survived 7 months and died presumably 
of a recurrence No post-mortem obtainable 

Case 6 — ^W W , male aged 72, 6 weeks’ history, 
still able to swallow mmced sohds Carcmoma lower 
end of oesophagus 

Feb 21, 1944 Left-sided resection, cardia closed, 
anastomosis to fundus Spleen not removed No 
pleural drainage This was a long growth extending 
nearly as far as the arch of the aorta, and anastomosis 
was correspondingly difficult 

Swallowed water at 48 hours, Meulengracht diet in 
10 days, full meals at 3 weeks This panent was hardly 
upset at all by the operation At 6 months he had some 
return of dysphagia which yielded to dilatation with a 
mercury bougie When seen at i year was swallowing 
normally and feelmg quite well Had not used his 
bougie for 6 months Still ahve and well (i year and 
8 months) 

Pathological Report An ulcer 3 in 2 m m the 
lower end of the oesophagus Cardia not mvolved 
Microscopical section — squamous epithelioma {Fig 192) 
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Case 7 — K P , female aged 48, 5 months’ history, 
still able to swallow minced solids Carcinoma, lower 
end of oesophagus 

This patient was a very heavy smoker with a persistent 
cough and bronchitis, and operation had to be postponed 
for three months until her chest condition cleared up 



FiG 192 — Photograph showing ulcer m lower end of 
resected cardia 

Oct 30, 1944 Left-sided resection and anastomosis 
The growth had extended for 2 m into the stomach, 
necessitating resection of the upper third of that viscus, 
together with the spleen The oesophagus was anasto- 
mosed to the cut end of the stomach No pleural 
drainage Meulengracht diet in to days, swallowing 
full meals at 3 weeks 

This patient developed a stinking localized empyema 
which cleared up with rib resection The infection 
was a mixed one, with some of the organisms penicillin- 
sensitive, but systemic and local exhibition of peniciUin 
in full doses did not appear to affect the course of the 
empyema When seen at 6 months was quite well and 
swallowing normally Still alive and well (i year) 

Pathological Report An ulcer involving the lower 
^ m of the oesophagus and 2 in of the fundus of the 
stomach Microscopical section — squamous epithelioma 

Case 8 — P H , male aged 46 

History 1928, perforated gastric ulcer , 1932, 

perforated duodenal ulcer , 1938, gastrocolic fistula 

The operative treatment of these conditions had been 
carried out elsewhere, and he arrived with another 
gastrocolic fistula, for which I performed a subtotal 
gastrectomy on Nov 22, 1943 He reappeared 10 
months later with a jejunal ulcer, and it was obvious that 
nothing short of a total gastrectomy would discourage 
the ulcerous enthusiasm of his stomach 

Sept 24, 1944 In view of the massive adhesions 
in his abdomen it was decided to remove what remained 
of his stomach transpleurally It was remarkable how 
easy by this approach was the undoing of the anastomosis, 
reconstitution of the jejunum, resection of the stomach, 
and oesophago-jejunostomy The spleen was not re- 
moved nor was the pleura drained, and the patient was 
less upset by the operation than a man in the next bed 
who had a straightforward partial gastrectomy for ulcer 
on the same day 

He has had no trouble with swallowing or fullness 
after meals, and his blood-count is being checked at 
regular intervals Ahve and well i year after operation 

DISCUSSION 

I Preliminaries — The diagnosis must be 
established with certainty by X-ray examination, 
I oesophagoscopy, and biopsy If the patient has 
been starved by his obstruction it is necessary to 


make him as fit as possible for his ordeal If he is 
fortunate it will occasionally be found that he can 
sull swallow fairly well, m which case it is only 
necessary to put him on a high protein diet and 
correct any anaimia by blood transfusion Gastro- 
stomy or jejunostomy may be required, but as 
gastrostomy may interfere with the subsequent 
manoeuvres by tethering the stomach it is preferable 
if possible to dilate the stricture with Plummer’s 
bougies If gastrostomy is performed it is an 
advantage to pull the stomach as far over to the left 
as possible and insert the catheter near the pylorus, 
leaving the fundus and body free Pre-operative 
induction of pneumothorax is unnecessary A blood- 
drip during operation is essential 

2 Approach — ^The lower oesophagus and fun- 
dus of the stomach are more easily accessible from 
the left side, the mid- oesophagus from the right 
Indeed, the whole of the oesophagus is more easily 
exposed from the right, the easily-disposable vena 
azygos being the only intcrvemng structure, but on 
this side the approach to the abdomen is hmdered 
by the hver It is possible, however, after opening 
the right side of the diaphragm, to divide the falci- 
form and coronary hgaments of the liver and rotate 
the hver temporarily up into the chest, thus facili- 
tating the intra-abdommal mampulations 

Owing to the extreme obhquity of the thoracic 
inlet, growths m or extending into the upper part 
of the thoracic msophagus are much nearer the 
cricoid than would appear on thoracotomy, with the 
result that after adequate resecuon the remaming 
stump of oesophagus would be loo short to permit 
of reasonably easy anastomosis, or even extenor- 
ization Such tumours should at present be regarded 
as inoperable 

3 Choice of Anaesthetic — Cyclopropane is 
used extensively in thoracic surgery, but in the 
capable hands of my anaesthetic colleague avertm, 
followed by gas and oxygen, with the addiuon of a 
httle chloroform from time to time to damp doivn 
any tendency to excessive respiratory movements, 
has given a beautifully smooth anaesthesia 

4 Incision — h long intercostal incision has 
been used m all these cases, extending from the costal 
cartilage in front to the transverse process behmd, 
cutting across the erector spinae Division of the 
neck of the rib above and below allows of wider 
retraction , injection of proctocaine or removal of a 
segment of rib to avoid after-pam has proved 
unnecessary The space used depends on the 
situation of the growth , the 7th permits easier 
access to the region of the arch of the aorta, the 9th 
to the far side of the abdomen If more room is 
required in an upward direction the necks of one 
or two ribs, together with the intercostal structures, 
can be divided, and hemorrhage can be controlled 
by passing a hgature around rib and vessels 

5 Approach to the Mediastinum — The lung 
will frequently be found adhering to the parietal 
pleura, particularly in the paravertebral gutter 
Division of the adhesions and the ligamentum 
latum pulmoms up as far as the inferior pulmonary 
vein gives adequate exposure The oesophagus is 
less intimately connected with the left pleura than 
It IS with the right , incision of the former is usually 
all that IS required to explore the growth and the 
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mediastinumj whereas a segment of pleura together 
with vena azygos may have to be removed on the 
right side 

Care must be taken while freeing the growth to 
avoid tearing the opposite pleura, although with 
positive pressure anaesthesia this accident is of httle 
moment as the lung can be kept working ull the rent 
is repaired In mid- oesophageal growths the left 
pleura is kept out of harm’s way by the aorta, but 
the lower medial angle of the right pleura comes 
surprisingly far over to the left and is easily tom 
unless this point is remembered (Grey Turner, 
1936) 

6 Approach to the Abdomen — ^After crush- 
ing the phremc nerve the diaphragm is incised 
radially from the oesophageal hiatus The hiatus 
Itself may be involved in the growth and a segment 
excised The division of the medial part of the 



diaphragm is facihtated by using a finger passed 
through the hiatus from below as a retractor The 
abdomen is explored, particularly the fundus of the 
stomach, the hver, and the coehac and lesser curva- 
ture glands If at this stage the condition is found 
to be inoperable the diaphragm and chest can be 
closed with as httle after-effects as from an explora- 
tory laparotomy, and probably less , certainly there 
IS no risk of a burst abdomen ' 

7 Removal of the Growth — The oesophagus 
IS mobihzed above the growth and a gauze retractor 
passed round it The growth itself is then freed, 
but if this proves at all difficult it may be easier to 
mobihze the stomach first and then the growth 
Dissection m the region of the arch of the aorta does 
not appear to cause undue upset when carried out 
from the right side, but any tunnelhng behind the 
aorta m the course of a left-sided exposure is hable 
to provoke hostile comments from the ansesthetist 
watchmg the pulse and blood-pressure It is 
immaterial whether the spleen is removed with the 
stomach or not , the decision rests entirely on which 
course is easier The greater curvature of the 
stomach is freed and the lesser omentum divided , 
the greater omentum is removed if the stomach 
IS widely involved The coronary vessels are 
hgatured as near the coehac axis as possible, and the 
glands along the lesser curvature are stripped upwards 
towards the cardia That this is a most important 
step in the operation is shown by the figures of 
Churchill and Sweet (1942, b), demonstrating that 
50 per cent of growths of the lower oesophagus, and 
even 30 per cent of mid- oesophageal growths, 
metastasize below the diaphragm 
VOL xxxiii — ^NO 130 


The oesophagus and stomach are then cut across 
well above and below the growth The stomach 
can qmte easily be cleared as far as the pylorus , m 
fact, the peritoneum on the nght side of the 
duodenum can be divided so as to mobihze it still 
further, and the extent to which intra-abdommal 
mampulations are possible is shown by Case 8 
The right gastro-epiploic artery carries ample blood 
to nourish any stomach which may be left, but no 
fears need be entertained for the viabihty of this 
very vascular viscus Hey’s hgature operation for 
duodenal ulcer involves tymg every possible artery 
supplymg the stomach which then depends solely 
on vessels reachmg it via the walls of the duodenum 
and oesophagus, yet I have never seen any harm 
come to the stomach foUowmg its performance 
8 The Anastomosis — A. direct primary anasto- 
mosis IS the most desirable course, and in growths 



Fig 194 — Continuous through-and- 
through inner suture 


of the lower oesophagus and stomach this is generally 
feasible The fundus of the stomach can be pulled 
much farther up into the chest than the car±a, so 
the simplest plan is to close the cardia and anasto- 
mose the cut end of the oesophagus to a fresh opening 
in the fundus, as suggested by Ogilvie (1938) 
There are many ways of doing this, but m my hands 
Grey Turner’s interrupted through-and-through 
mattress sutures anteriorly and posteriorly {Fig 193) 
have provided a firm outer layer supporung a continu- 
ous through-and-through inner suture {Ftg 194) 
If the anterior part of this contmuous suture inverts 
rather than everts the apposed surfaces, it will be 
found that the fourth layer will bury it neady with 
greater ease 

With regard to the oesophagus as material for 
suturing, the following experiment was carried out 
m order to determme its tensile strength relanve to 
that of the stomach An oesophagus was removed 
from a body withm 6 hours of death and a stitch 
passed through all its coats approximately J in from 
the cut end Lead shot was poured mto a tm 
suspended from the stitch until it cut out, when the 
tm with Its contents was weighed The mean of 
SIX such attempts was taken and the average weight 
found to be 2i lb with a variation of I lb either 
way A similar series of stitches was taken through 
all coats of the stomach from the same subject, when 
the mean cutting-out weight proved to be 4I lb 
The bite of the stitches was measured by eye so as 
to conform to conditions in actual practice This 
shows that, provided a good bite is taken of all 
coats, the oesophagus will stand nearly half as much 
tension as the strong stomach, which is surpnsmg 

II 
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in view of the friability of the oesophageal muscle 
and the absence of a peritoneal coat 

If the stomach is cut across below the growth it 
may still be possible to perform an oesophago- 
gastrostomy, but the techmcal difficulties of apposing 
a short to a long stoma are greater If much stomach 
has to be removed it will be found easier to close 
the lower end and bring the jejunum up instead 
The jejunal mesentery may be long enough to allow 
It to come up without tension, but if it is short it 
will have to be mobihzed in the manner described 
by Yudin (1944) The main vessels supplying the 
jejunal arcades are completely cleared of peritoneum 
and tied as near the superior mesenteric as possible , 
the arteries are tied separately from the veins If 
these precautions are not taken the ligatures tend 
to shp off when the gut is put on the stretch The 
vigorous peristalsis which follows division of the 
vessels is most striking and is a great nuisance m 
that It forces the mucosa out of the jejimal stoma, 
interfering with the performance of the anastomosis 
An end-to-sjde cesophs^o-z^/unnsto/ny sj/njJsr jv? 
that described for the fundus of the stomach is 
perfectly satisfactory, but the method of Roscoe 
Graham (1940) may be used In this the jejunum 
IS attached to the back of the oesophagus above the 
cut end (Fig 195), and after the anastomosis has 
been made the proximal jejunal loop is wrapped 
and stitched over the front of the anastomosis so as 
to include it between two peritoneal surfaces (Fig 
196) 


195 196 

Figs 195, 196 — Roscoe Grahams method of ocso 
phago jejunostomy (see text) 

An entero-anastomosis between the jejunal loojis 
may be performed, but is unnecessary with a straight- 
forward anastomosis 

9 Closure — ^The diaphragm is closed around 
the viscus hermated into the chest and the rest of 
the closure completed in the usual way 

10 Drainage — It does not seem to matter much 
whether the pleura is drained or not It would 
seem advantageous not to leave a collection of blood 
as a nidus for infecuon, but of the cases which 
recovered the one which was drained developed an 
empyema whereas only one of the three which were 
not drained did so 

11 Duration of Operation — The shortest 
time for the complete operation in this series has 
been i hour 40 minutes, the longest 3 hours If 
the patient is over 60 he will begin to flag after 
2 hours 

12 After-treatment — Continuous gastric or 
intestinal suction combined with rectal or intravenous 


drip (taking care with the latter not to waterlog 
the lungs) combats distension and dehydration and 
yet allows the uplift to morale of occasional sips 
of water Feeding by mouth can be commenced 
quite early and can be gradually increased The 
B L B mask has been used to combat anoxaimia, 
but although good in principle its practical value has 
been doubtful 

13 Complications — 

a Shock — Many patients will die in the first 
24-48 hours, and nothing will save them 

h Collapse of the Lung — ^The lung collapsed at 
operation will expand as the water-sealed dram 
comes into play, or it can be blown out before 
closure of the chest and will usually stay expanded 
More serious is collapse due to blocLige of the 
bronchus, which may necessitate early passage of 
the bronchoscope , mucus may be found and sucked 
out, but possibly the forcible coughing which usually 
accompanies introduction of the instrument does 
just as much good Collapse of the opposite lung 
IS an even more disappointing complication 

c (Edema of the Lungs — Too much intravenous 
sahne may be responsible, but even when this has 
not been administered oedema is liable to develop 
at both bases and nothing will check it 

d Empyema — Infection of the pleura might be 
expected in every case, but even with the most 
septic growths it does not necessanly supervene 
Small effusions will probably be absorbed, while if 
larger they may be aspirated or drained 

e Leakage of the Anastomosis — This has not 
been encountered in the present senes Either 
leakage has not occurred or the pauent has died 
before it could take place 

f Stenosis of the Anastomosis — One of the four 
survivors developed dysphagia, which was relieved 
by the passage of a mercury bougie 

From the foregoing it may be concluded that if 
a patient is not too feeble and does not harbour 
too advanced a growth , if he survives the operauve 
onslaught , if he does not die of coUapse or oedema 
of the lungs in the first 48 hours , and if he negouates 
successfully the hazards of an empyema , he will 
at least swallow in comfort for the rest of his life 
and stand a sporung chance of prolonging his 
existence 

I am indebted to Mr W H Ogilvie for his 
hterary criticism of this report, and no worker m 
this field can omit a record of his indebtedness to 
the pioneer work of Grey Turner 
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Acute osteomyelitis provides an excellent groimd 
for tesung the efficacy of new bacteriostatic or 
bactericidal drugs Their value in this disease must 
be assessed by measuring the extent to which they 
fulfil the two principal aims of treatment first, the 
saving of hfe by overcommg the imtial septicemia 
or pyemia , and secondly, the cutting short of local 
mfecnon and the hmiting of bone necrosis In this 
paper, pemcilhn treatment of 40 paaents will be 
discussed from both standpoints, except that assess- 
ment of the state of the local bone lesion is limited 
to 32 cases in which long bones were affected 

METHODS OF TREATMENT AND 
CLINICAL COURSE 

Administration of PemciUin — All paaents 
have been treated m the wards of the Royal Infirmary 
and the Royal Hospital for Sick Children, Edin- 
burgh A daily dose of 100,000 umts of pemcilhn 
has been used, although some paaents with sepa- 
caemia received a daily dose of 200,000 imits until 
there was evidence that the sepacsmia had 
been controlled The daily dose was given 
m 100 c c of sterile normal sahne and the 
‘ Eudrip 3 ’ apparatus for conanuous infusion 
was found to be the most convement method 
of admimstrauon The soluaon was given 
either intramuscularly (29 cases) or through 
an intramedullary needle* (ii cases) , the 
small volume of the daily dose made the 
latter route possible even in very young 
children, over a period of 21 days Both 
methods have been found effecave , the 
intramuscular route is more easily supervised 
by the nursing staff, although the site of 
infusion must be changed every second day, 
whereas by the intramedullary route it has 
been possible to mamtain infusion for 21 
days without changing the posiaon of the 
needle The aim of intramedullary admims- 
traaon is to provide a high concentration of 
pemcilhn locally and at the same time to 
secure sufficient absorpaon into the blood- 
stream to control general infecaon 

Approximate esamaaon of the level of 
pemcilhn in serum (or pus) was made by a 
method which has been used in the Bacteri- 
ology Department of Edinburgh Umversity, 
and which will be described fully elsewhere 
This method may be outhned as follows 
The serum (or pus filtrate) is serially diluted with 
nutrient broth and inoculated with a standard 
loopful of a diluted culture of the Oxford strain 
of Staph aureus After incubaaon, the tubes 
are examined for growth and the highest diluuon 

* Intramedullary infusion is carried out through a 
sternal puncture need'e inserted into the metaphysis of 
the infected bone 


in which no growth has occurred is noted Parual 
stasis may also be observed and interpretauon of 
the results is facihtated and confirmed by subse- 
quent plaang on blood-agar from each diluaon 
Some of the results are recorded in the followmg 
tables 

As all paUents received 100,000 umts of pemcilhn 
a day, irrespecave of their age, it is not surprising 
to find a wide vanaaon in the serum bacteriostaac 
level {Table 1) Failure to maintain a umform 
rate of intramedullary admimstraaon in the first 
few days of treatment resulted in 3 serum specimens 
showing no bacteriostasis {Table I) 

From the above tables it will be seen that intra- 
muscular infusion produces almost the same range 
of serum bacteriostaac levels as intramedullary, but 
a lower concentration of pemcilhn in the pus 

For the effecave treatment of an mfecUon with 
pemcilhn, it is still imcertain what bacteriostaac 
level should be maintained in the pauent’s serum 
It would appear to depend on many factors, but 

Table I — SERUM Bacteriostatic Levels obtained during the 
Administration of 100,000 units of Penicillin per Day 


Number of Serum Specimens 




1 

Intramedullary 

/n;ramti$cu/ar 




Admvustratton | 

1 Admin s ration 

No stasis in undiluted serum 


3 


Partial stasis m 

undiluted serum 


3 

2 

Complete stasis 

m undiluted serum 


9 

8 

9) ii 

„ serum diluted 

1-2 

14 

12 

j> a 

a a if 

t-4 

2 

s 

a a 

a 9> i 

x-8 

2 

4 

Total 

33 

31 


Table II — Bacteriostasis in Intramedullary Pus during 
Administration of 100,000 units of Penicillin per Day 


Nu^^BER OF Specimens of Pus 




Intramuscular 

Intramedullary* 

Partial stasis in 

undiluted pus 

1 j 


Complete stasis 

in undiluted pus 

4 1 

— 

if a 

„ pus diluted 1-2 

4 ' 

— 

a if 

„ „ „ i-iooo or 

higher 

— 

8 


Total 

9 

8 


* Pus specimens taken from intramedullary needle at site of infusion 


not least on whether the infecaon was general 
(sepacsmia) or local (abscess) The serum bacterio- 
staac level reqmred m treatmg a sepucsmia pre- 
sumably varies with the pemcilhn sensiUvity of 
the mfecang orgamsm, while the deterrmmng factor 
m a locahxed infecaon is the permeabihty of the 
wall of the cavity to the passage of pemcillin 
At first It was thought that for a general infecaon 
pemcilhn admimstraaon should aim at producing 
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complete bacteriostasis in serum when diluted 1—2, 
but in this series recovery from staphylococcal 
septicxmia has been possible when the patient’s 
serum showed complete stasis in undiluted serum 
only Table II shows that after intramuscular 
admimstration (100,000 umts per day) pemcilhn 
passes freely into the pus of the local bone lesion 

The intramedullary method appears particularly 
suitable where the infected metaphysis is intra- 
capsular (neck of femur) and there is an almost 
inevitable septic arthritis In view of the successful 
results obtained by this method, it would appear 
that in such cases a route is open for the passage of 
pemcilhn from metaphysial focus to infected joint 
cavity 

The introduction of a needle into the medulla 
of an infected bone can also be used for purposes 
other than administration of penicillin First, 
during Its insertion it allows of aspiration of a sub- 
periosteal abscess, and when introduced further, 
through the cortex, it relieves intramedullary tension 
{Ftg 197) Secondly, by aspiration of pus a precise 


They remained critically ill for 3-7 days, and often 
there was little encouragement to be gained from the 
temperature chart Improvement in general well- 
being was usually the first reliable indication that 
treatment was proving effective The blood-cultures 



riG 198 — Caseys Tcmpcraiurc chart and Icucootc 
response of patient with a seplicxmia (first clinical 



Fig 197 — Intramedullary decompression drainage 
through an intramedullary needle In this case 90 c c of 
infected fluid were drained in the first three days 


bacteriological diagnosis can be made, and later the 
time of clearance of orgamsms from the marrow 
accurately determined These clearance times 
(sterilization times) are of the utmost importance in 
deciding the duration of treatment Table III 
shows that in i8 patients the average clearance 
time for staphylococcal infections was 14 days In 
most patients treatment was continued imtil three 
successive daily specimens of pus proved to be sterile 
Temperature chart and leucocyte-count were found 
unreliable as gmdes to the severity of local infection 
Our observations of clearance times support the 
practice in staphylococcal infections of continmng 
treatment for not less than 14 days , the single 
proved haemolytic streptococcal infection responded 
more rapidly 

General Response to Penicillin Treatment 
— There are two well-defined clinical types of osteo- 
myehtis, and the response to penicillin treatment 
supports this classification The first group includes 
patients with evidence of septicaemia in addition 
to a local lesion of bone , the second group comprises 
those with a local lesion only Of our 40 patients, 
21 had a generahzed infection, 10 had metastatic 
foci and 20 had positive blood-cultures The 
chmeal response in these patients was not dramatic 


became sterile, on an average in 3 days, whereas the 
temperature remained raised for 7-14 days, finally 
settling by lysis The leucocyte-count usually 
paralleled the fall in temperature, but occasionally, 
when low at the start of treatment, it was observed 
to rise while the general infection was being con- 
trolled This should not be interpreted as indicating 
a further spread of infecuon, but rather as a favour- 
able prognosne sign (Ftg 198) 

Table III shows that 10 of the 21 pauents in this 
group had metastatic lesions on admission to hospital 
There were 6 staphylococcal pneumonias, 2 soft- 
tissue abscesses, 2 metastases to other bones, and i 
septic pericarditis The soft-tissue abscesses were 
drained and healed rapidly , the pneumonias were 
controlled within 7 days , and the patient with a 
septic pericarditis was treated by aspirauon and 
local instillauon of pemcilhn, which sterihzed the 
pericardial effusion in 9 days 
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Fig 199 — Case 21 Temperature chart of patient with 
local bone lesion only (second clinical type) 


The second clinical type includes 19 patients 
with a varying degree of toxaemia in whom the general 
condition was good, the blood-cultures were negative, 
and there were no metastatic lesions The tempera- 
ture usually subsided within 7 days of the start of 
treatment, and general improvement was obvious 
before this time (Ftg 199) 


I 




x69 


eh there 

c...- - ""::r rrSssS^^'^i 

i’sr^trn- _ 

^ ^neratrve pr'^ ^one psses 

T:he opei-^ guttetrrrS’ " ^1 absces^> 



V'<‘ 



- Thotnas 

*'"^f:Tft« pan'""'" 


nced^® bV 

c».> 5»?g»S>.'“’'”°’' 

js.r--'"’”' 

^ctut« * S* 


.^fandWeaavng 


San'a«d\«\cificau°" 


.Ho.n'^„'fS)STaksaC- 



' "' icficanon 


ItSvSSe-"" ' drarn^®;; 

^ ?therrS?^\?roS?a^^^^^ 

pSg, £S“» 'gS? o£^«’“al''Sscess fgaSS 

YgfbS S> • j‘g*pSio«* *b*|“g‘*S!S 

b' 'g „gwt»a»” rgsus»«‘' ’“ 


„,se.-d®corf'- 

n°n “ ^,i\d be ohsei 

atmetvt coulQ patients 

»' n“w o*« br*« - rbo“^»r.pgsfe 

A“‘s* '.^trsSg 

ttea^ent,^,he5P"2S before jere^^^^^ 

first to be Sv ^PP" Serity o^/^se of t3 
the fit® ^as ^ \q the ® „pe\ected 


tScrp""^^ 


THE BRITISH JOURNAL OF SURGERY 


170 


the skin being unhealthy and pus having already 
ruptured through the periosteum 

Aspiration of a subperiosteal abscess alone was 
carried out in 2 of the 27 patients treated conserva- 
tively, and in 15 a sternal puncture needle was 
inserted mto the affected metaphysis for rehef of 
intramedullary tension Since there was no obvious 
abscess in the remaining 10 patients, 8 were treated 
by simple immobilization of the infected limb, and 
2 were treated without immobilization After 
aspiration, the subperiosteal abscess did not in any 
case progress to sinus formauon In Case n 
{Table III), 6 c c of thick pus were aspirated from 
the subperiosteal space on the fourth day of treat- 
ment, but further attempts to aspirate on the sixth 


day were unsuccessful, indicating that the meta- 
physial infection had been brought under control 
In Case 19 {Table III), a large fluctuant subperiosteal 
abscess extended two-thirds up the shaft of the tibia, 
and It was possible to aspirate 8 c c of thick pus 
Sequestrectomy has been unnecessary and exacerba- 
tions have not occurred in any of the patients treated 
by aspiration and immobihzation 

The results of more extensive operaUve treatment 
in 5 patients have not been so encouraging An 
excellent result was obtained in Case 30 {Table III), 
but in the other 2 cases {Cases 29 and 31, Table III'), 
where it has been possible to assess the effectiveness 
of treatment, both developed sequestra which 
reqmred removal, and still have discharging sinuses 
after ii and 7 months respecuvely The sequestra 
were superficial in type, and in each case corresponded 
to the point at which the periosteum had been raised 
at operation The wounds became secondarily 
infected with Gram-negative organisms which caused 
a persistence of suppuration after the Staph aureus 
had been ehminated These patients reqmred 


more attention than those treated without radical 
operation, and in addition their periods of hospital- 
ization and incapacity were longer 

In 10 of the 40 patients septic arthritis occurred 
This complication is probably most effecuvely 
treated by aspiration of pus and local injection of 
penicillin into the joint cavity every second day 
Repeated aspiration of a relatively inaccessible 
joint (hip-jomt), however, is not always practicable 
and systemic treatment has to be relied upon It is 
thought that penicillin in detectable amounts will 
not pass from the blood-stream through a healthy 
synovial membrane, but there is evidence that it 
will do so when the joint is infected, provided the 
dose IS suitably adjusted All our patients received 
systemic penicillin treatment 
In 5 local treatment was not 
possible on account of infection 
of a hip-joint , in 4 patients, 
as the limb was incorporated 
from the first day in plaster- 
of-Paris, a septic arthritis was 
not diagnosed , thus 1 patient 
only rcccned additional local 
treatment As a result of this 
treatment, 3 patients have com- 
plete destruction of the joint 
with bony ankylosis, 4 have a 
varying degree of limitation of 
movement, and 3 have com- 
plete return of funcuon with 
no radiological evidence of 
previous infection {Fig 203) 
Except in patients with 
septic arthrius, the penod of 
immobilizauon was reduced to 
a minimum in order that early 
acuve movements could be 
encouraged Weight-bearing, 
however, was postponed until 
there was radiological evidence 
of recalcification 

Functional Results — 
The causes of prolonged 
incapacity and poor functional 
results are massive sequestra formation, discharg- 
ing sinuses, septic arthrius, and pathological frac- 
tures It IS possible to assess the effects of treatment 
in 22 of the 32 paUents who had infecuon of long 
bones In 2 poor funcuon has resulted because of 
destrucuon of a joint, i has a pathological fracture, 
and 2 have discharging sinuses In the remaimng 
17 patients good funcuon has resulted 

Radiological Appearances — An assessment of 
the sequence of the radiological changes which 
accompany the process of heahng has been possible in 
22 pauents with infecUon of long bones As already 
pointed out, pemcilhn treatment sterilizes bone on 
an average within 14 days {see p 168) Before 
sterihzauon, damage to bone has occurred, but for 
some Ume the extent of damage does not become 
evident radiologically Early radiological changes 
are evidence of the degree of iniual bone damage , 
later changes are part of a process of heahng, and 
cannot be attributed to contmmng infecuon 

The outstanding radiological features in early 
infecuon are the extensive decalcificauon, the hmited 
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amomit of subperiosteal bone formation, and the 
absorption of small sequestra Decalafication in 
most cases has been widespread, on occasion involv- 
ing the whole of the infected bone Patchy and 
ill-defined areas of rarefaction occur first in the 
metaphysial area and later spread to the adjacent 
shaft For 70-140 days the decalcification is pro- 
gressive, and owmg to the small amount of periosteal 
new bone formation, the process can be readily 
observed These changes presumably occur in 
cases not treated by pemcilhn, but they are masked 
by a denser involucrum The trabeculations become 
ill defined and irregular to an extent which would 
suggest permanent structural disorgamzation of the 
bone {Fig 202) In view of these changes, immobil- 
ization would appear advisable until there is 
radiological evidence of recalcification Fig 205 



Fjo 20s — Case 26 Pathological fracture — limb not 
immobilized 


illustrates the danger of treatment without immobil- 
ization a pathological fracture occurred through 
the epiphysis and adjacent shaft 

Small sequestra have developed in 5 of the patients 
treated conservatively, and the fate of these is being 
followed by repeated radiological exammations In 
2 cases complete absorption has been observed, and 
m the remainmg 3 cases there is at present no 
mdication that sequestrectomy will be necessary 
The behaviour of these small sequestra appears to 
be similar to that of bone chips mtroduced to 
facihtate ossification — ^both are sterile and both 
reqmre absorption before final heahng can take 
place 

With one possible exception in a recent case still 
under treatment, excessive periosteal new bone 
formation has not occurred, nor has there been 
wide separation of the periosteum from the cortex, 
presumably because the bone destruction has not 
been so great as in cases treated without pemcilhn, 
and there is no necessity for massive involucrum 
formanon to maintam support Further, as pus 
formation is rapidly controlled by pemcilhn, the 
degree of periosteal elevation is hnuted 

Progress m Healing — Recalaficauon is some- 
what irregular but remarkably resembles the origmal 
pattern, more so than might have been anticipated 
from earher X-ray exammanons Fig 203 shows 
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the reappearance of trabeculations after their appar- 
ent destrucuon {Fig 202) The absence of massive 
sequestra has facihtated early heahng , the absorption 
of smaller sequestra has resulted in locahzed areas 
of sclerosis The interval which previously separa- 
ted the subperiosteal new bone from the cortex 
has gradually narrowed, and fusion with the shaft 
has been interpreted as indicating that the lesion 
has become inactive The hmited amount of peri- 
osteal bone formation has maintained a moderately 
regular outlme of the bone, and has prevented gross 
deformity {Figs 206-210) 



Fig 206 — Case 2i Stage Fig 207 — Cajc 18 Stage 

of ‘ healed ’ lesion (twenty-eight of ‘ healed ’ lesion (sixty weeks) 
weeks) 

Prognosis — Before the discovery of an effective 
chemotherapeutic drug, Kenny (1944) reported that 
in a series of 1547 cases there was a mortality of 23 
per cent, and in toxic patients where the temperature 
reached 103° F or where the patient was septicemic, 
the mortality rose to 46 per cent One-third of 
these patients developed metastases With the 
introducuon of the sulpha drugs, the mortahty-rate 
has been reduced Out of 38 consecutive cases 
treated with sulphathiazole in a ward of the Royal 
Hospital for Sick Children, there was a mortality 
of 10 per cent, and of 9 patients with a proved 
sepocEenua 4 died 

In this series of 40 pauents treated with pemcilhn 
there was only i death, despite the fact that 19 of 
these patients had a staphylococcal septiCEcmia, 9 
had metastatic lesions, and 10 had a septic arthrius 
This pauent had a partially resistant Staph aureus 
infecuon (four tunes more resistant than standard 
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Oxford Staph aureus) and died from broncho- 
pneumonia 42 days after the start of treatment 
None of the septictemic patients developed new 
metastatic lesions after the start of treatment 

It appears, therefore, that recovery can be 
anticipated in every patient with acute htematogenous 
osteomyehtis treated with penicillin, provided that 
the infecting organism is pemcilhn-sensitive and 
that the patient is not m extremis when first seen 
It IS possible that for these reasons the general 


involucrum formation, the preservation of bony 
architecture, and the absence of gross deformity 
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Fig 208 — Case 17 Stage of Fig 209 — Case 16 Stage of Fig 210 — Casein Stage of healed 

healed lesion (forty weeks) advanced recalcification (ten weeks) lesion (twentj -four weeks') 

Small sequestrum present 



mortahty-rate will remain in the neighbourhood of 
5 per cent 

SUMMARY AND CONCLUSIONS 

1 Pemcilhn treatment of 40 cases of acute 
htematogenous osteomyelitis is described, attention 
being focused on 32 patients with infection of long 
bones 

2 The mortahty was 2 5 per cent, despite a 
50 per cent inadence of Staph aureus septicemia 

3 The best results were obtained when con- 
servative methods were employed Secondary infec- 
tion with pemcilhn-resistant orgamsms was obviated, 
no spontaneous sinus developed, and as yet seques- 
trectomy has not been necessary 

4 Radiologically it would appear that devitahza- 
tion has been cellular rather than massive, as shovra 
bj' the absence of large sequestra and of massive 
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hormones separately and foimd in cases of seminoma 
only F S H j and low titres at that, whereas in other 
tumours he found choriomc hormone with titres 
mostly of a higher level These are to be found in 
Table IV and are discussed later 

Ferris published in 1943 the results of a series 
of cases and claimed that neither the Aschheim- 
Zondek nor the Friedman test were as sensitive as 
the Frank test in which rats are used He states 
that the Aschheim-Zondek test does not give positive 
readings below the equivalent of 66 rat units, and 
that the borderhne of mahgnancy is 20 rat umts/htre 
He recommends routine testing for 25, 40, and 66 
r u /1 3 claiming that the Frank test is sensitive down 
to titres of 5 r u /I However, others report quanti- 
tative readings by the Aschheim-Zondek technique 
as low as 50 and 100 m u /I before the test becomes 
negative, and the borderhne of mahgnancy does not 
appear to be substantially lower than these figures 
A number of investigators have concerned them- 
selves with normal control observations, and also 
controls m cases of inflammatory or granulomatous 
lesions of the testis Thus, m 1935, Cutler and Owen 
quote Zondek (1932) as having examined 40 normal 
cases and Ferguson (1933) 200 normal cases 

In their own paper, 13 normals showed titres 
all below 50 m u /I Again in 1936, Cuder and 
Owen assayed 500 males with normal testes or 
bemgn lesions All were negative Higgins and 
Buchert (1939) quote Branch (personal commumca- 
tion cited by Ferguson) and report assays on 500 
men, m which only 2 cases excreted hormone, these 
being 2 cases of teratoma Read (1939), however, 
suggests that the castrating effect of disease in testes 
may exert some influence on the gonadotropin 
output Ferguson (1931) reports 24 benign lesions 
— all negative, 15 carcmomatous patients with normal 
testis — all negative, and 12 cases of teratoma testis, 
giving 9 posmve assays and 3 negative (the latter 
three had been cured of their disease) McDougall 
and Graham in 1943, however, quote 3 cases of 
parotid tumour (100 to 150 m u /I , i case of testi- 
cular gumma (for years 1000-2000 m u /I post- 
operatively) 2 cases of hemangioma (200-500) and 
I case of undescended testis (pre-operatively 200, 
one year later 1000 m u /I Acromegaly has also 
been reported as causing an increase in hormone 
output (Herger and Thibandear, 1943) They 
conclude that conditions other than teratoma of the 
testis may cause an increase in hormone output, but 
this IS usually of a low level 

Views on the Value of the Test — 

I All are agreed that the test, in conjunction 
with other factors, is a valuable aid to diagnosis 
With the exception of a few dissenters, notably 
McDougaU and Graham (1943), Barringer, quoted 
by these authors, and Rosenblatt (1942), there is 
general agreement with Ferguson’s view — namely, 
that hormone output tends to vary indirectly with 
the degree of cellular maturity of the tumour Thus, 
maximum output (mostly from 10,000 to 200,000 
mu /I ) IS achieved by chorionepithehomatous types 
of groi^, and the mimmum (mostly 0-500 m u /I ) 
by the adult type teratomata {see Table JI) Perhaps, 
as Read (1939) comments, there is generally “not 
such clear distinction ” as Ferguson found, but, on 
the whole, one is probably on safe ground in making 


this general deduction Ferris (1943) simply states 
that all mahgnant tumours cause the excretion of 
excessive amounts of hormone 

2 To accept the above as a rule of thumb, 
however, is not justifiable, as the figures show so 
much overlap, and there are too many exceptions 
to the rule In the light of our present knowledge, 
and the limitations of the test, one cannot foretell 
the histological type of the tumour from bioassay 
of the urine alone (McDougall and Graham, 1943 , 
Twombley et al 1942 , Rosenblatt, 1942) 

3 As to prognosis, the constant association of 
high titres with high degrees of mahgnancy and 
fatal outcome is most impressive Twombley, 
Temple, and Dean (1942), who spent eight years 
collecting 203 patients and analysing the prognosis 
of 47, state that there was correlauon between 
hormone levels and chnical course 

Consistently high levels tended to fatal outcome 
In July, 1939, of 203 patients collected from 1931- 
1939 — 

Those wnh looo m u /J or less had 33 per cent mortahiy 

, „ 1000-2000 m u /I had 57 per cent , 

„ 2^00 m u /I or above had 82 per cent 

, 10 000 on more than i test had 100 per cent „ 

Cutler and Owen (1935) concluded that the test 
was of value in diagnosis and prognosis in 66 cases 
Ferris (1943) thought 20 rat units was the dividing 
hne between normal and excessive amounts 
Ferguson (1933), in his study of 117 cases, con- 
cluded that teratomata titres varied from 50-50,000 
depending on embryonal character of the tumour, 
extent, and “ status as regards treatment ’’ Ham- 
burger attached “ great prognostic significance ” to 
tlie test It cannot, however, be said that low titres 
have invariably better prognoses (see below, under 
next paragraph), but one has the definite impression 
from the hterature that the lower readings given, 
for example, by seminomata appear to imply a 
somewhat brighter future (Powell, 1938 , Hinman 
and Powell, 1938 , Hamburger, 1936 , Twombley 
et al , 1942) But McDougall and Graham (1943) 
conclude that the test is no indication of malignancy, 
prognosis, or effect of treatment 

4 The sigmficance of a negative reaction in a 
case of suspected tumour of the testis is a thorn in 
the diagnostician’s side There are abundant 
examples of negative assays being consistent \wth 
mahgnancy This is found in many cases of 
seminoma and in some cases of other mahgnant 
groviTihs In McDougaU’s series of 36 pre-operative 
estimations, 25 per cent of the negatives had proven 
mahgnancy Owen and Cutler (1936) consider that 
patients with teratoma excrete more than 100 m u /I 
in general False negatives and false positives 
occurred m 10 per cent of assays Stevens (1940) 
remarks “ if the urine of a man with a testicular 
tumour contains 50 r u /I , or less, it is considered 
either a benign tumour of a seminoma , 30 per cent 
of seminomas gave a negative test m Hamburger’s 
series 

5 What IS the value of the test as an indication 
of the effectiveness of treatment’ Most authors 
are agreed that the value is not inconsiderable 
Ferguson concluded that when the output dropped 
to less than 400 m u /I within two weeks of the 
completion of treatment, the prognosis was good 
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Irradiation caused a decrease in output, and local 
recurrence was heralded by an increase often before 
It became chmcally recognizable That surgery or 
irradiation caused a decrease in output accompamed 
by an improved prognosis was confirmed by Cutler 
and Owen (1935 , 1936), who also found that a 
rising or stationary titre after treatment was a bad 
omen, such a rise being attributable to local recur- 
rence or metastasis Ferns (1943) quotes Cabot 
and Berkson (1939), New Eng J Med, as giving 
these figures — 


Both Ferns and Hamburger found seminomas 
more susceptible to irradiation The latter con- 
cluded that these tumours were less mahgnant and 
had better prognosis, whereas the remainder were 
mostly resistant to irradiation, havmg a bad pro- 
gnosis Powell (1938), and Hmman and Powell 
(1938), conclude that persistence at or above 500 
m u /I indicates residual metastauc tissue, but not 
necessarily active tissue The disappearance of the 
hormone was not nearly so sigmficant as its per- 
sistence at abnormally high levels Such persistence 
(400 m u /I mdicated imquestionably that residual 
neoplasuc tissue was present, while the disappearance 
of the hormone did not always mean the absence 
of mahgnant cells The figure quoted coincides 


The Limitations of the Test — In its present 
stage the test is subject to difficulties of interpreta- 
tion, and the figures in Table I, showing as they do 
a considerable overlap, must not be accepted rigidly 
for these reasons — 

I The technique of extracting the hormone 
vanes imtreated unne, alcohohc extraction, and 
the benzoic acid floe method are three examples 
Again, accuracy depends on the number of mice 
used per level of assay Rats and rabbits are used 
by some 

2 Interpretation of the ovarian changes 

50 5 per cent jg empirical and variable This has been 
37 5 .. discussed already 

3 Obviously the titre must vary 
duectiy with the mass of the growth, or 
that portion of a mixed growth producing 
the hormone Further, a smaM primary 
with a small secondary imght produce a 
lower titre than a single operable primary, 
in which the prognosis, estimated pre- 

operatively on a hormonal basis might appear to be 
worse than m the former case 

4 By no means all of the figures in Table I 
represent pre-operative litres 

5 Some authors assay ‘ morning urine ’, others, 
more accurately, use 24-hour specimens, thus 
ruhng out renal soiuces of error 

An abstract of the above figures is given below 
m Table II alongside the figures given by Ferguson, 
with which they are interesting to compare It is 
seen that there is general agreement with the latter’s 
findings In the present stage of the test, however, 
there are very few groimds for attempting to foretell 
the histological type of the tumour from an assay 
of the urinary hormones 


Seminomas svithout metastasis alive to yr or more post-operative 
sji with j, j, 10 ,, jj j, ,» 

Other tumours without „ « lo „ „ „ ,> 35 ,, „ 

,* with „ j, to j, ,, „ M ^9 « , ** 

(These figures are considerabli higher than those given by Higgms and Butchert 
(1939), who found in 83 patients with malignant tumours of the testis that those 
wnthout climcal evidence of metata'es when first seen had only a 30 per cent 
five-year survival rate, 9 per cent survived to years Most other writers 
(Tanner, 1922 , Hmman, 1933 , Young, 1926 , Dean, 1934), quoted by Higgins 
and Buchert, give round about a 20 per cent or less five-year survival rate for all 
tumours, although Payne (1938), in a five-year follow-up gives 15 out of 38 as 
being alive after that time ) 


Table II 


Abstract of Table I 

I Ferguson s Figures 

No of 
Cares 

Histological Type 

MU IL 

No of 
Cases I 

Type 

MU IL 

15 

Chononepitheliomatous 

10,000-200,000 

50 per cent above 50,000 

1 

I 

Chonomatous 

50,000 and over 

IS 

Miscellaneous or mixed 
teratomas 

500-50,000 


Adenocarcinoma 

1000-40,000 

63 

Adenocarcinomas 

100-50,000 

30 per less than 2000 


81 

Carcinomatous types 

0-10,000 

70 per cent 2000 or less j 

15 

Caremoma 1 

2000-10,000 

39 

Semmomas 

Average less than looo 
75 per cent less than 500 

10 

Seminoma 

400-2000, 
average 1000 

18 

Mixed, with adult types 

Purely adult 

O-IOOO 

60 per cent less than 500 
55 per cent less than 100 

5 

! 

Mixed, with adult 
! types 

50-500 

i 


With that mentioned by Ferguson, below, which, 
withm two weeks of treatment, a favourable pro- 
gnosis might be expected 

McDougall and Graham, however, concluded 
that post-treatment levels of hormone were no help 
as a gmde to treatment They might increase 
appreciably in 75 per cent of cases Only 6 out 
of 23 hvmg pauents returned to less than 200 m u /I , 
whereas 4 out of 23 who died also returned to this 
level 


It IS seen from Table II that urinary hormone 
assay provides a basis for dividmg the tumours into 
three mam groups as has been done m Table III 
Apart from Ae rare dermoid cyst, there is a relauvely 
bemgn* group of adult or near-adult tumours 


* The purely benign tumour of the testis is a rarity 
The group is described as ‘ relatively bemgn ’ so as to 
contrast it with the embryonal teratoma, which is notori- 
ously mahgnant 
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(‘ mixed adult teratoma ’) producing, m 60 per cent 
of cases, less than 500 m u /I , of which the ‘ adult ’ 
type were m 55 per cent of cases producing less than 
100 mu /I Then there IS the next group comprising 
what most observers are content to call ‘ seminomata 
giving somewhat similar titres (but higher if one 
includes ' carcmoma-seminomas ’, of which 80 per 
cent are 0-2500 m u /I ) Then, finally, there is 


al (1942), point out that simple alcoholic extraaion 
may not take up all the hormone 

c It IS presumed that while estimating chorionic 
hormone on the basis of the occurrence of haimor- 
rhage and lutemization of the follicle (folhcle enlarge- 
ment on Its own merely indicating the presence of 
F S H ), the quantitauve result is bound to be lower 
than if “ gonadotropin ” (1 c , both F S H and 


Table III 


Tumour 

I SUGGESTTD CLASSirtCATIOM 

MU /L 

C>stic teratoma or dermoid 

Dermoid c>st (benign) 


Adult or mixed teratomas ' 

* Mixed adult teratoma , benign or malig 
nant 

0-1000 60 per cent arc less than 

500 Of adult types, 55 per 
cent arc below 100 

Seminoma 

Seminoma , malipnanl 

Aterape letel well below 1000 
75 per cent are bcloss 500 Only 
25 per cent are below 100 

Chorioncpithchoma adenocarcinom'i, 

carcinoma, malignant teratoma, aUi>pes 

* Embryonal tcratomi , malignant 

1000-50000 1-3 millions m 

extreme cases 


the group (‘ embryonal teratoma ’) comprising 
choriomatous, adenocarcinomatous, carcinomatous, 
and ‘ malignant teratomatous ’ types, forming the 
upper level of excretion at a range of 1000-2000 
units up to 50,000 and more, being in extreme cases 
up to 1,000,000 and 3,000,000 

In Table III the tumours considered are unified 
under three mam headings, consututing a simplified 
classification 

This brings us to Hamburger’s figures (Table 
IV), which were not included in Table I since, for 


chorionic hormone) is assessed singly on the basis 
of any of the three changes in the ovum, as in 
Ferguson’s interpretation 

d Hamburger’s figures are compiled from assays 
after removal of the primary tumour in most cases 

DISCUSSION 

Briefly, then, the position is this — 

There appear to be two hormones, A and B, m 
the urine of patients with tumours of the testis 
Hamburger’s work suggests that seminomas are 


Table IV* 


No Histology 


MU/L 


7 Semmoma 


10 


it 


None demonstrable 

100-400 Mostly less than 200 F S H 


4 

I 

I 

1 

1 

I 

t 

I 


Mixed epuhehoma 


20,000 or over chorionic hormones 

100-300 » „ 

SO ,> „ 

100 „ , 

100-150 mixtd hormones 
3000 chononic hormones 

200 , j> 

None demonstrable 


I Teratoid, benign 


50-100 F S H 


* [Excluding I case of semmoma giving 100-25,000 over various assays Unlike all the other seminomas, this one 
resisted X rays One case of mixed epithelioma ( embr>onnl teratoma *) gave 20 000-50,000 (Case 16), and photographs 
published by Hamburger showed chononic tissue mixed with other histological lipcs ] 


reasons stated earlier, interpretation did not afford 
a basis for general comparison 

Thus seminomas were either negative or mostly 
less than 200 m u /I , and ‘ mixed epitheliomas ’ 
were mostly (65 per cent) at or above 200 m u /I 
varying up to over 20,000 m u /I in a case with 
choriomatous tissue These figures are on the whole 
lower than those in Table I, and the following reasons 
may help to account for this — 

a Where there are no demonstrable hormones, 
Hamburger points out that this does not imply that 
the normal output is not exceeded It is possible 
that the test is not sufficiently dehcate 

b In fact, the test is performed either on “ un- 
treated urine ”, or after “ alcohol precipitation after 
the Bidel-Zondek method ” Again, Twombley et 


responsible for small amounts of A, producing 
reactions (i) and (2), and teratomas for larger 
amounts of B plus A, producing reactions (i), (2), 
and (3) It IS thus essential to assay both hormones 
separately if the test is to be of any real scientific 
value Ferguson and his followers have not taken 
this into account, having simply assayed total hor- 
mones on an empirical basis, and constructed a 
loose shding scale of mouse umts to correspond 
with the pathological differences between the 
particular neoplasms The presence of reaction 
(3) IS here taken to indicate a five-fold multiple of 
the titre required to produce reactions (1) and (2) 
The quahtative difference involved here is thus 
Ignored There appears to be httle scientific 
rationale to justify this latter interpretauon, and 
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although Ferguson’s work anteceded that of Ham- 
burger by three years, it is difficult to understand 
why subsequent observers appear to have brushed 
aside Hamburger’s facts, although these have been 
stressed by Twombley (1942), and menuoned by 
Ferris (1943) 

It would seem, therefore, that a very good case 
exists for attempting to confirm the existence of the 
two urinary hormones, assaying them separately, and 
finally assaymg the tumours themselves in every 
case In this way it could be ascertained whether 
m fact semmomata cause only F S H to appear in 
the urine but not in their own ussue, whereas 
embryonal teratomas cause both hormones to appear 
in the urine and probably play a part in the elabora- 
tion of chonomc hormone actually in their own 
tissues Titres estimated by this method could 
then be compared with another scale of readings 
produced by assaying the hormones together after 
Ferguson’s interpretation, and the results could be 
compared (It is interesting to note that Beilly et al 
(1940) found in a teratoma 142 m u of F S H and 
43 m u of chonomc hormone per gramme of 
tumour ) If Hamburger’s premises were confirmed 
then an adjustment of techiuque and interpretation 
might bring a greater degree of umformity into the 
results of urinary hormone assay, and the three 
groups of tumours might become better defined 
hormonally, though this would not alter the effect 
of variations in the size of tumours, or the fact that 
one embryonal teratoma might contain a preponder- 
ance of choriomatous tissue, giving a high titre, 
whereas another might be predominantly carcino- 
matous, giving a lower titre 

Comments on Techmque — Owen and Cutler 
(1937) suggest that the benzoic acid floe techmque 
is preferable if the urine contains toxic substances 
Also they claim (1935) greater accuracy where small 
amounts of hormone are concerned by a modificaoon 
of the benzoic acid techmque of Doisy and Katzman 
Twombley et al (1942) notes that alcohohe extraction 
gives a varying yield of hormone, and stresses the 
need for more mice per assay for each given level 
of hormone Ferris (1943) considers the Frank 
techmque most suitable, and suggests rounne tesang 
for 25, 40, and 66 m u /I 

Treatment — Tanner’s collection of 465 simple 
orchidectomies without X rays had only 52 per cent 
four-year survivals (quoted by Roche, 1933) 

Irradiauon and orchidectomy are the surgeon’s 
weapons Orchidectomy alone provided 24 per cent 
of the five-year survivals in Higgins and Buchert’s 
series (1939), whereas orchidectomy plus X rays 
provided 35 5 per cent The quesuon is whether 
irradiation should precede as well as follow operation 
McDougall and Graham (1943) suggest that the 
effect of irradiation is useful as an adjunct to diagnosis 
A theoretical advantage is that if such treatment 
causes a drop m hormone output, the diagnosis is 
confirmed and the risk avoided of operatmg on an 
inflammatory lesion This would appear to have 
httle advantage besides delaying surgical removal of 
a tumour probably of great mahgnancy A dis- 
advantage IS that pre-operative irradiation distorts 
the histological picture 

It would appear reasonable to perform simple 
orchidectomy as the operation of choice (Roche, 


1933) immediately the diagnosis is made (or to 
explore if in doubt) and follow up routinely with 
irradiation, especially of the aortic glands whether 
or not metastases were suspected This routine 
would cause fibrosis of the lymph-drainage system, 
thus avoidmg the spread of a possible local recurrence 
subsequent to treatment 

The five-year survival rate may be misleading 
as an index of final cure A case is reported 
(Zerman, 1943) of recurrence after ill years of a 
tumour treated by orchidectomy and irradiation 

CONCLUSIONS 

1 The quantitatively adapted Aschheim-Zondek 
test m cases of mahgnant disease of the testicle has 
considerable value 

2 There is need for a standardized techmque, 
embracing many improvements suggested in the 
hterature These refer to extraction of the hormone , 
exclusion of renal factors by takmg 24-hour speci- 
mens , routine assay before treatment and serially 
during and after treatment , use of more than one 
mouse per level of concentrauon , further inqmry 
into the nature and effects of the urinary hormones 
with a view to obtaimng umformity of interpretation 
of the test , histological section of the mouse ovary 
after the test , bioassay of the tumour itself and 
estimation of the two hormones separately if such 
duahty can be confirmed 

3 The hmitations of the test hitherto are based 
mostly on the lack of the above umformity of tech- 
mque It IS thus to be expected that the collected 
figures in Table I show considerable overlap and 
variation It must not, however, be expected that 
clear-cut defimtion of the three mam types of tumour 
will be forthcoming on a hormonal basis Vanations 
must occur where there are differences in the bulk 
of the primary and when there are metastases 
Again, the enormous variation in the histiopathology 
of the embryonal teratoma group cannot make for 
umformity in quantitative hormone output 

4 The figures collected show that over a large 
number of cases the range of titre is characterisuc 
for each of the three mam groups — the ‘ embryonal 
teratoma ’, the ‘ seminoma ’, and the ‘ mixed adult 
teratoma ’, bemgn or malignant , but that the 
precise pathology of a particular tumour cannot be 
predicted from the pre-operative urinary assay AU 
that can be said is that high levels tend to suggest 
the more embryomc-cell type, while low levels 
suggest either the seminoma or the mixed adult type 

Senal tests during and after treatment are of 
value in that they may indicate satisfactory progress, 
local recurrence, or the advent of metastases Such 
tests should be performed for at least ten years after 
treatment, first weekly, then gradually becoming 
less frequent, till an interval of not more than six 
months separates two consecutive tests 

SUMMARY 

Most of the available literature on the subject 
of hormonal tests in tumours of the testis has been 
reviewed 

The nature and limitations of the test have been 
discussed, with some suggestions for improvement 
and standardization There is need for much more 
work to be done on the subject The results of the 
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Aschheim-Zondek test in the hands of various 
workers have been collected and tabulated in over 
300 cases 

An attempt has been made to subdivide the 
tumours into three mam groups 

Prognosis and treatment have been briefly 
discussed 

I am indebted to the Medical Director-General 
of the Navy for permission to pubhsh this paper, 
and record my sincere thanks to Mr A E Roche, 
Dr R Welsh, and Professor Silverstein for reading 
the manuscript and providing helpful suggestions 
and criticism 
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CHRONIC HYPERTROPHIC ILEOCiECAL TUBERCULOSIS, AND ITS 
RELATION TO REGIONAL ILEITIS (CROHN’S DISEASE) 

By A W TAYLOR 


Although there are earher references to chronic 
granulomata of uncertain aetiology affecting the 
intestine in man, recent interest in the subject was 
aroused by a paper by Crohn, Ginsberg, and Oppen- 
heimer, m 1932, in which these authors described a 
chrome inflammatory lesion of non-tuberculous 
origin affecting the terminal ileum, termed by them 
‘ regional ileitis ’ Since Crohn’s origmal descrip- 
tion, a voluminous literature, mainly in America 
and this country, has sprung up around the subject, 
and by 1937 over 200 cases had been recorded in 
America alone Although Crohn originally described 
the disorder as affecting the terminal ileum, subse- 
quent writers, and later Crohn himself, have recog- 
nized that the CECum and ascending colon may also 
be involved Crohn and most subsequent writers 
have insisted that regional ileitis is distinguishable 
chmcally and pathologically from hypertrophic 
ileoctecal tuberculosis, and it is this claim which it is 
here intended to examine 

Turmng to hypertrophic ileocxcal tuberculosis, 
we come to a chmeal and pathological entity which 
has been recognized for many years Here is no 
‘ new disease ’, as regional ileitis has been termed 
(Barrington-Ward, 1938), but one which has become 
outmoded by its new and popular rival So much 
so, indeed, that a leading text-book of general 
medicine states categorically that there is no evidence 
that this disease is tuberculous m origin, and that 
It IS probably a form of regional ileitis (Price, 1941) 
Although not all modern opimon on the subject is 
qmte as dogmatic as this, the increasing tendency 


is to view with suspicion any diagnosis of hyper- 
trophic ilcocaecal tuberculosis 

Clinically, the two conditions have much m 
common The age incidence is the same Graham 
(1941), in a senes of 35 cases of regional ileius, 
showed that 74 3 per cent occurred in pauents under 
40, while Stewart (1927), in his series of 21 cases of 
hypertrophic ileocxcal tuberculosis, found that 
80 9 per cent occurred in the same age group 

The clinical features of abdominal pain with 
nausea and vomiting, low-grade pyrexia, palpable 
mass in the right iliac fossa, obstructive symptoms, 
and finally sinus formation, are common to the ttvo 
diseases Both diseases commonly result in the 
presence of occult, and, rarely, fresh blood m the 
stools, Radiologically distincuon is not possible, 
since, as will be seen, the intesunal lesions are indis- 
tingmshable, and therefore the mechanical effects 
are the same 

AETIOLOGY 

Nothing certain is known of the aetiology of 
regional ileitis, and httle is to be gained by recapitu- 
lating the numbers of almost entirely theoretical 
possibilities put forward by various authors Of 
the more plausible suggestions, one may mention 
the dysenteric theory put forward by Felson (1935), 
who claimed to have isolated dysenteric organisms 
from the lesions, and to have demonstrated dia- 
gnostic agglutination titres in a series of cases 
No subsequent investigation has confirmed these 
findings 
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Reichert and Mathes (1936) m interesung experi- 
ments, using dogs as experimental animals, showed 
that the injection of sclerosing material into the 
mesenteric lymphatics will produce a chrome 
lymphcEdema of the affected mtesunal segment, 
with httle or no tendency to resolution, and an 
associated hypertrophy of the muscle layers There 
was, however, no associated inflammatory reacuon, 
and no tendency to ulceration of the mucosa 

Bockus and Lee (1935) suggest that some ana- 
tomical pecuharity of the ileocsecal region may 
predispose to the development of chrome inflam- 
matory lesions m this region from a variety of 
causes, all of which might give rise to a siimlar 
chmeal picture 

Hadfield (1939) sees in the histology of the lesions 
a possible relationship to the equally mysterious 
sarcoidosis of Boeck A tuberculous aetiology has 
by earher wnters been rejected, often without any 
evidence whatever, but more recently it has been 
shown (Pumphrey, 1938) that where a series of 
cases of regional ileitis is thoroughly investigated it is 
found that up to 20 per cent are proven tuberculous 
by careful histological examination and ammal 
moculauon With hypertrophic ileocecal tubercu- 
losis we are on surer ground , the histology is 
frankly tuberculous, although as Stewart (1927) 
emphasizes, it may be necessary to examine sections 
from several blocks before finding characteristic 
tubercles Tubercle bacilh may be found in the 
lesions by appropriate staimng methods, by culture, 
or by ammal inoculation 

PATHOLOGY 

The macroscopical pathology of Crohn’s dis- 
ease and of hypertrophic ileocascal tuberculosis 
resemble each other so closely that one descnption 
wdl suffice The lesion affects the ternunal ileum 
and commonly involves the cascum and ascending 
colon The essential lesion is seen in the chrome 
inflammation and thickemng of the intestinal wall, 
resulting in stenosis of the affected gut There 
IS usually an associated ulceration of the mucous 
membrane and often a mesenteric lymphademtis 
In the case of hypertrophic ileocsecal tuberculosis, 
there may or may not be obvious sufaperitoneal 
tubercles over the affected gut, but as small sub- 
peritoneal nodules of similar appearance due to 
lymphoid collections or fibrous nodules may occur m 
Crohn’s disease, the point is not of diagnosuc value 

The histological picture of Crohn’s disease is 
said to be that of a prohferative subacute or chrome 
inflammation most authors stress the lymphoid 
overgrowth, with its many foUicles, the germmal 
centres of which tend to be extremely hyperplasuc 
added to this, there is always diflaise iidiltration of 
aU the layers of the thickened mtesunal wall by 
eosinophils, lymphocytes, plasma cells, mono- 
nuclears, and polymorphs in varying proporuons 
Foreign-body giant cells are occasionally seen As 
to the presence or absence of true tubercles, there is 
a remarkable lack of agreement in pubhshed reports 
In a review of 21 cases from the Mayo Chmc, 
Coffey (1938) states that true tubercles are not seen 
in Crohn’s disease and that their presence should 
suggest a tuberculous aeuology On the other hand, 
m tbe case reported by Colbeck, Hurst, and Lintou 


(1937), the histology is reported as being mdis- 
unguishable from tuberculosis 

Hadfield (1939) stresses the resemblance of the 
hypertrophied lymph folhcles to the similar appear- 
ances seen in Boeck’s sarcoidosis The histology 
of hypertrophic ileocsecal tuberculosis is well known , 
every characterisuc of tuberculous lesions is seen, 
and the only points worth bringing out are that 
caseauon is not usually a prominent feature, and 
that the rauo of tuberculous to non-specific inflam- 
matory change varies enormously from case to case 
Stewart (1927) has pointed out that the whole 
affected gut wdl may show no evidence of tubercu- 
losis, but that related mesenteric lymph-glands may 
show aenve tuberculous disease 

CASE REPORTS 

Case I — A man, aged 52 years, gave a history of 
lower abdominal pain over the previous 14 years, becom- 
ing more severe and spasmodic in nature during the past 
few weeks There was a recent history of increasing 
constipation and some loss of weight 

On exammauon, a palpable tumour was felt over the 
line of the ascending colon Faecal examination showed 
occult blood present X-ray examination showed a 
fiUmg defect of the caecum 

At operation (Nov 17, 1943, Mr E C Hughes) the 
terminal ileum and caecum were found thickened and 
inflamed, with tubercles on the peritoneal surface The 
affected ileum, the cacum, and ascending colon were 
excised and an end-to-end anastomosis made between 
ileum and transverse colon 

After operation, signs and symptoms of pulmonary 
tuberculosis appeared, and death from pulmonary tuber- 
culosis occurred three months later Autopsy was not 
performed The resected gut showed much thickening 
and stenosis, with diffuse ulceration of the mucous 
membrane Sections showed extensive tuberculous 
infiltration, with tubercle bacilh present 

Case 2 — ^A woman, aged 21 years, was admitted on 
account of a severe attack of pain in the right iliac fossa 
She had had similar attacks, usually associated with 
vomiDng, during the previous year A diagnosis of 
acute appendicitis was made, and at operation (April 23, 
1943, Mr J J Bell) the terminal ileum, caicum, and 
appendix were found to be bound down by adhesions 
thickemng and inflammation were seen, and tubercles 
were present on the peritoneal surface The appendix 
was removed, and on section showed widespread infiltra- 
tion of all Its layers by typical tuberculous granulation 
tissue Subsequent X-ray examination showed a filling 
defect of the caecum and a loop of small gut adherent to 
the ascending colon Radiography of the chest showed 
suspicious motthng at the left apex 

The patient was discharged four months later in good 
condition She was readmitted four months later stiU 
with recurrence of abdominal pain and a general deterior- 
ation of her general condition, and died July 5, 1944 
At autopsy, a generalized mihary tuberculosis was 
found An old quiescent tuberculous focus was present 
at the apex of the left lung The lower ileum showed 
an acute tuberculous ulceration in addition, hyper- 
trophic ileocsEcal tuberculosis affecung the terminal 
ileum, ctecum, and ascendmg colon was found, with 
multiple adhesions and a small loculated area of tuber- 
culous peritonitis 

Histological examination confirmed these findings 
Tubercle bacilh were present m the lesions 

Case 3 — A girl, aged 15 years, was admitted on 
account of swelling of the left knee and left wrist She 
gave a history of attacks of abdonunal pain durmg the 
month before admission 
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While in hospital the joint condition subsided, but 
she suffered from a low-grade pyrexia, and the attacks 
of abdominal pain, usually peri-umbihcal in position, 
became more severe and frequent A palpable mass 
was found m the right iliac fossa and X-ray examination 
showed a filling defect of the terminal ileum The 
faeces showed occult blood present Mantoux test was 
negative in i-ioo 


tuberculous in nature (Tigr 211-213) Tubercle bacilli 
were found in areas of tuberculous granulation tissue 
in the mesentery 

DISCUSSION 

The three cases reported above exemplify clin- 
ical pictures associated with ileocaical tuberculosis 



Fig 211 — Mesenteric Ijmphatics in A transserse and B, lonRitudina] sections shoninp invasion b> tuberculous 

cnnulation hssue ( 60 ) 



At operation (Jan 21, 1945, Mr Hughes) a thickened 
inflamed terminal ileum and caicum were found, with 
early changes of similar nature in the ascending colon 
No tubercles were seen, but calcified mesenteric glands 
were found Resection of the affected gut v\ as performed 
and anastomosis of ileum to transverse colon was per- 
formed On examination, the resected gut showed much 
thickening and inflammation of the wall there was ulcer- 
ation of the mucous membrane, and a pronounced 
mesenteric lymphadenitis Several calcified glands were 
found Histological examination of the affected intes- 
tinal wall showed the changes described as typical of 
Crohn’s disease there was much non-specific chronic 
inflammatory reaction with very marked lymphoid hyper- 
plasia, and a diffuse infiltration by lymphocytes, plasma 
cells, and eosinophils There was much dilatation of 
the lymphatics Careful search through many secuons 
showed occasional typical tubercles with endothelial cell 
reaction and giant cells present SecUon of areas of the 
mesentery showed a striking lymphangitis, apparently 



Fig 213 — Complete occlusion of mesenteric Ij^nphatic 
b> tuberculous inflammator} reaction C 6o ) 


Cases 2 and 3 present the picture of severe 
abdominal pain clearly arising from the inflamed 
viscus and its peritoneal covering Case i, in which 
obstructive symptoms were associated with a palpable 
tumour in a man past middle life, simulated a 
carcinoma of the colon All three were proven 
tuberculous in origin, two dying from pulmonary 
and miliary tuberculosis, and all three showing 
tubercle bacilli present in the lesions It should be 
noted how closely the clinical pictures represented 
by these three cases resemble two of the classical 
stages of regional ileitis as described by Crohn , 
the rarer stage showing diarrhoea with blood and 
mucus, and the final stage of multiple fistula: may 
also be exactly reproduced by ileocmcal tuberculosis 
Where two conditions mimic each other as 
closely as do these, clinical differentiation is clearly 
not possible, and this is not surprising since the 
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basic pathology is idenucal, giving the successive 
stages of inflammation and local peritomus, ulcera- 
oon of the mucous membrane, fibrosis, thickening, 
and stenosis of the affected gut, and finally fistula 
formauon The histological features of the three 
cases descnbed above are of some interest , the first 
two were frankly tuberculous and tubercle bacilh 
•were numerous in the lesions There was, however, 
also much non-specific inflammatory reaction, and 
lymphoid hyperplasia with irregularly distributed 
folhcles was also present Considerable dilatation 
of the lymphatics was a striking feature In the 
third case the picture was enmely different Here 
chronic non-specific inflammatory changes with 
great lymphoid hyperplasia made up almost the 
whole picture in the affected gut wall Again 
dilated lymphatics were promment But prolonged 
search revealed a very few typical tubercules with 
endothehal cells and scattered giant cells Examma- 
uon of the mesentery of the resected gut showed 
the picture of an advanced lymphangitis, with 
lymphatic channels occluded by tuberculous granula- 
tion tissue, ringed by lymphocytes, or completely 
replaced by fibrous tissue m fact, inflammatory 
changes were, in the mesentery, entirely restricted 
to the lymphatics, and their tuberculous nature 
was much more evident in this site than m the 
gut wall It was only in the mesentery that tubercle 
bacilh were demonstrated 

It is suggested that in this observation there is 
a clue to the nature of Crohn’s disease Reichert 
and Mathes (1936) showed that the hypertrophied 
gut wall is exphcable on the basis of lymphatic 
obstruction m the affected segment Maintenance 
of the obstruction, with the pronounced secondary 
inflammatory reaction, may well be caused by a 
low-grade tuberculous infecuon largely restricted 
to the lymphauc system, perhaps because of a high 
degree of tissue immumty Where resistance is 
low, the tuberculous infection spreads diffusely 
throughout the gut wall, giving the picture of a 
florid ileocsecal tuberculosis The two conditions 
of Crohn’s disease and hypertrophic ileocscal 
tuberculosis thus are probably different reacuons 
of the human host to a smgle disease, and grade 
into each other 

Fmally, let us examme the bactenological side 
of this question As was seen earher, since neither 
climcal nor pathological criteria enable distincuon 
to be made, it is only after a failure to detect tubercle 
bacilh in the lesions that a case should be labelled 
Crohn’s disease This has been admitted m a 
summary of the subject by Lintott (1938) Unfor- 
tunately, It IS only m a small mmority of recorded 
cases that this essential criterion has been apphed 
Techmcally the finding of tubercle bacilh in stained 
sections of tuberculous lesions is not always easy, 
and while a posinve result is conclusive, a negauve 
by no means excludes a tuberculous pathology 
Animal inoculation is a more accurate test, but 
IS not infalhble, and in a study of the literature 
one IS usually given no information as to the 
amount or nature of the tissue used, its prepar- 
ation before moculation, or the number of animals 
moculated 


Where ammal inoculation gives negative results, 
are we justified in staung that the lesion is certainly 
non-tuberculous ’ Case 3 in this senes shows how 
scanty may be the tuberculous granulation ussue in 
the lesion and how it may largely be restricted to 
the mesenteric lymphatics , these features may be 
due in part to ussue resistance of the host and 
perhaps also to an attenuated tubercle bacillus 
which may not possess normal pathogemcity The 
final stage may well be reached when the tuberculous 
lymphangius has burnt itself out, leaving a thickened, 
scarred mtesttnal waU, obhterated mesenteric lymph- 
vessels, and the secondarily hypertrophied lymphoid 
ussue Secondary infecuon of this deformed seg- 
ment of gut is inevitable It is thus quite under- 
standable that in a proporuon of cases of hypertrophic 
ileocffical tuberculosis the lesions may show no 
evidence of a tuberculous aeUology 

It seems probable that Crohn’s disease has had, 
as a new disease, too enthusiastic and uncriUcal a 
recepuon, and that hypertrophic ileocaecal tubercu- 
losis has been too hghtly discarded as a chmcal 
and pathological enuty Tuberculosis, though not 
always of florid type, probably accounts for a much 
higher percentage of cases of regional ileius than is 
at present recognized 

SUMMARY 

1 A review is given of the aeUology, pathology, 
and histology of Crohn’s disease and hypertrophic 
ileocsecal tuberculosis 

2 Attenuon is drawn to the fact that it is impos- 
sible on a basis of chmcal features or morbid anatomy 
to disUngmsh between the two condiuons 

3 Three cases of hypertrophic ileocscal tuber- 
culosis are described 

4 A chrome tuberculous mesenteric lymphangius 
IS described m one of these cases the wall of the 
affected ileum in this case showed the gross patho- 
logical and the histological features described as 
characterisuc of Crohn’s disease 

5 It IS suggested that a similar chrome tubercu- 
lous lymphangius of the mesentery may be the basis 
of many cases of regional ileius where the lesions in 
the affected gut waU are apparently non-tuberculous 
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SHORT NOTES OF RARE OR OBSCURE CASES 


INTUSSUSCEPTION OF THE SIGMOID DUE TO SIMPLE POLYPUS 
WITH ANNULAR CARCINOMA OF THE DESCENDING COLON 


By B T ROSE, Birmingham 


CASE REPORT 

History — J L , aged 70, was seen w ith symptoms 
of subacute obstruction of three days’ duration, associ- 
ated with the passage of blood and mucus per rectum 


difficulty, when it was noted that an annular carcinoma 
of the colon was present just below the splenic flexure 
{r>g 214) The sigmoid, descending colon, and 
splenic flexure were mobilized and resected bj Paul’s 
method 



Fig 214 — Showins the intestine, which has greatlj shrunken in preservation and the incompletcfi reduced intussusception 
with the poljpus and the adenocarcinoma of the colon {Approximately one half natural size) 


An elongated tumour could be felt in the left iliac fossa, 
while per rectum a rounded swellmg the size of a bantam’s 
egg could be just reached with the finger 

A diagnosis of intussusception of the sigmoid due 
to polypus was made 

Operative Findings — An intussusception of the 
whole of the sigmoid loop about 10 in in length was 
found At the apex a large polypus could be felt The 
intussusception was almost reduced with considerable 


COMMENT 

The association of multiple polypi with carcinoma 
of the colon is well know-n, but the single polypus 
m the writer’s experience is also not infrequentlj 
found with a new growth of the colon 

I am indebted to Mr \V J Pardoe, of Birming- 
ham, for the illustranon 


DISCOLORATION OF THE ABDOMINAL WALL IN ACUTE 

PANCREATITIS 

By H T COX 

SURGICAL SPECIALIST WITHINGTON HOSPITAL, MANCHESTER 


This condition was first observed by Grey Turner 
in 1912 and pubhshed in 1920 Cullen in America 
both observed and pubhshed in 1918 an account of 
the umbihcal discoloration in ruptured ectopic 
gestation In Enghsh hterature the terms Grey 
Turner’s and Cullen’s signs refer respectively to the 
condition each first described, while in American 
hterature the term Cullen’s sign includes both 
conditions 

The illustration of umbihcal and flank discolora- 
tion {Fig 215) was drawn from a case of acute pan- 
creatitis on the ninth day of the disease 

CASE REPORT 

A female, aged 65, was admitted to Withington 
Hospital, Manchester, Dec 14, 1943, with upper abdo- 
minal pain of 16 hours’ duration The pain was sudden 


in onset, continuous, intense, with maximum localization 
between the umbilicus and left costal margin, and 
radiating to the left costovertebral angle Pulse 104, 
temperature 97° Previous history Gastrojejunostomy 
(duodenal ulcer) and appendicectomy, July, 1926 
On the third day of the disease a discoloured area 
appeared on the skin around the umbilicus , on the 
seventh day a similar but smaller area was first noticed 
in the left flank These areas, lacking uniformity in 
colour and showing an admixture of distinct blue, green, 
and yellow elements, resembled exactly the colour changes 
in a fading ecchymosis A diagnosis of acute pancreatitis 
was made Urinary diastatic index 12 , 6600 units in 
24 hours Serum lipase o 35 units 

On conservative treatment the signs and symptoms 
diminished in intensity with the formation of a well- 
localized mass in the left hypochondrium This mass 
was drained through a small incision over it Both 
oblique and transversus muscles were found to be 
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permeated with dark red blood On incising these 
ti structures a cavity contaimng 3 02 of blood-clot was 
' immediately entered A rubber tube was mserted 
Pathological report on the blood-clot “ Blood-clot 
shows increased lipase activity Inoculation of clot 
into ethyl butyrate hydrolyses five times as much as is 
hydrolysed by normal clots ” The convalescence was 
uneventful 

DISCUSSION 

The discoloured areas have been variously 
reported as bluish, dirty-greemsh, and yellow 
Falhs (1937)5 amongst others, suggests that the 


method of spread The last is described as being 
limited above and below the umbihcus by the sus- 
pensory hgament and urachus respecuvely, with a 
consequent tendency to pool m the potential sub- 
umbihcal space where there is direct contact with 
the subcutaneous tissue owing to the absence of the 
fascia transversahs Falhs has described 2 cases 
of acute pancreatitis with umbihcal discoloration 
but without a blood-stained peritoneal exudate — 
strong evidence, to which this case adds further 
support, in favour of the extraperitoneal method 
of spread 


y 


Fig 215 — Showing the discoloration around the umbihcus and 
in the flank in a case of acute pancreatitis 


discolorauon resembles an ecchymosis m that the 
colour IS at first blue-black, then green, and finally 
yellow before disappearing 

The importance of the sign hes m the diagnostic 
value , Its interest in its aetiology The fla^ dis- 
coloration is universally agreed to be due to chrect 
extraperitoneal spread of blood and pancreatic 
secretion The umbihcal discoloration, however, 
has offered scope for much ingenmty m attempts at 
explanation, some of which are of extremely doubt- 
fiil vahdity and anatomy Grey Turner (1920) refers 
to the possibihty of pancreatic secreuons arriving 
at the umbihcus via the round hgament, while 
Falhs (1937) suggests abnormal apertures m the 
peritoneum, the rich anastomosis between the 
lymphaucs of the subcutaneous ussue and those of 
^ the peritoneum, and finally an extraperitoneal 


The incidence of umbihcal discoloration is rare 
This may be due to a pathological vananon in the 
disease or to an anatomical variation at the umbihcus 
Poirier (1912) describes the existence of a structure, 
the umbihcal fascia This is a thickening of the 
transversahs fascia Levadoux (quoted by Poirier) 
observed it m 84 per cent of adults Typ-cally 
It completely or partially covers, and is fir ml y 
apphed to, the umbihcal rmg It may, however, 
more rarely occur as a band about the thickness of a 
finger, well above the umbihcus In those cases in 
which the umbihcal fascia does not constitute a 
complete covermg for the umbihcal rmg, there is 
direct conunuity at the umbihcus between the 
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extrapentoneal and subcutaneous tissues This 
arrangement clearly favours umbihcal spread of 
retroperitoneal changes 

It is a rational assumption that this anatomical 
variation in the presence of a retroperitoneal spread 
IS one deciding factor in the development and 
incidence of umbilical discoloration in acute pan- 
creatitis 


I am much indebted to Professor Wood Jones 
for the anatomical reference 
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HERNIA TRAVERSING THE LESSER SAC 

By NORMAN C TANNER 

SENIOR SURGEON, ST JAMES S HOSPITAL, lONPOS 


CASE REPORTS 

The first case to be described is one in which all but 
the terminal few mches of small intestine had herni- 
ated through an aperture in the transverse mesocolon, 
across the lesser sac of peritoneum, and returned 
to the general peritoneal cavity through the gastro- 
hepatic omentum 

Case I — 

History — W A , male aged 56 years, was admitted 
to St James’s Hospital on March 27, 1943 He gave a 
history of having four years previously and again for 
the last three weeks had attacks of epigastric gnawing 


N 



pain two and a half hours after meals, relieved by taking 
food Five hours before admission he was suddenly 
seized with a violent generalized abdommal pam Just 
prior to the onset of pain he had vomited altered blood, 
but had not vomited since 

On Examination — ^He was pale and appeared to 
be in obvious pain and very shocked The temperature 
' was subnormal, pulse-rate 100 and of irregular rhythm, 
and the respiration-rate 20 The respirations were 
entirely thoracic There were moist sounds at the base 
of the right lung, the heart-sounds were distant and 
irregular The abdomen was of board-like rigidity and 
very tender all over Normal liver dullness was present 


Perforation of a peptic ulcer was diagnosed and he was 
operated on shortly afterwards 

At Operation — Under general anaisthcsia a right 
upper paramedian incision w'as made Free gas and 
chyme escaped on opening the peritoneal cavity A 
gastne ulcer situated on the posterior part of the lesser 
curvature was found, dctplj pcnctraUng the pancreas, 
and with a perforation into the peritoneal cavity about 
1 cm diameter at its lower edge It was now noted that 
this would have been a perforauon confined to the lesser 
sac but for the fact that the gastro-hcpatic omentum was 
deficient Further examination revealed the surprising 
appearance of the small intestine and ns mesenter}' passing 
ov'cr the lesser curvature and anterior surface of the pjlonc 
antrum, so that pan of the stomach, transverse colon, 
and great omentum were obscured by It (Tig 216) The 
duodenojejunal junction appeared to be pulled high up 
and tlicre were adhesions m its neighbourhood The distal 
ileum was seen to pass back ov er the lesser curvature of the 
stomach, through an opening in the transverse meso- 
colon, and then straight to the ileocaical valve, this part 
of the bowel appearing a little tense The ctecum was 
drawn towards the opening in the mesocolon There 
was no evidence of any obstrucuon and so it was decided 
not to reduce this hernia as it was obviouslj not the 
cause of his condition — indeed, only a cursory examina- 
tion was made at this time In view of the history of 
recent haimatemesis, the whole ulcer was separated from 
the pancreas by pinching it with the fingers, the ulcer 
edge trimmed, and the now very wide completely pene- 
trating ulcer closed, first with interrupted sutures placed 
deeply with the intent of obliterating any open vessel in 
Its edge, and then by a second continuous seromuscular 
suture placed over this After aspiratmg the peritoneal 
fluid a drainage tube to the pelvis was inserted through 
a suprapubic stab wound and the abdomen closed in 
layers 

Progress — An intravenous saline and plasma drip 
was given after the operation For two days the patient 
made normal progress, but then signs of general peri- 
tonitis and circulatory failure became evident and he died 
on March 30 

At Autopsy — On March 31 Dr Allen P Piggot 
made a post-mortem examination No cardiovascular 
abnormality was found apart from a few patches of aortic 
atheroma There were patches of bronchopneumonia 
in both lungs 

Exammation of the peritoneal cavity revealed a 
plastic general peritonitis In the stomach was an ulcer 
3 in by 2 in , oval in shape, with two thrombosed vessel 
ends in its base The sutures closing the perforation 
were intact The site of pancreatic ulceration was 
noted 

The whole of the small intestine from duodeno- 
jejunal junction to just over three inches from the 
ileocKcal valve passed through a smooth-edged opening 
in the transverse mesocolon to the left of the middle 
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colic vessels, under the colic arch and 4 in by 3 m in 
i diameter The small intesDne and its rather abnormally 
long mesentery passed behmd the stomach, over its 
lesser curve and through a wide defect m the gastro- 
hepatic omentum and down m front of the pyloric 
antrum and colon One coil of bowel was adherent to 
the site of the gastric perforation and all was covered 
with fibrmous exudate There was no evidence of any 
intestmal obstruction 

The second case to be descnbed, which followed 
a postenor gastro)e)unostomy, is one in which the 
whole of the small intestine from stoma to withm 
a few mches of the ileocsecai valve had herniated 
through the transverse mesocolon, across the lesser 
sac, and returned to the general pentoneal cavity 
through an opemng on the left of the gastrocohc 
omentum 

Case 2 — 

History — I M , male aged 61 years, was admitted 
to St James’s Hospital on March i, 1945 He gave a 
history of dyspepsia smce 1923 In 1928 he had a gastro- 
jejunostomy performed for duodenal ulcer at a London 
hospital For six months after this operation he had 
repeated attacks of vomitmg, but these gradually dimin- 
ished in seventy and he attamed some degree of comfort 
About 1938 he began to develop periodic bouts of pam 
m the nght hypochondrium, worse at mght, on stooping, 
or after meals There was some rehef by takmg alkaline 
powders He had a course of medicrf treatment for 
this in June, 1944 Just prior to admission he had had 
very severe pam 

On Admission — He was fauly well nourished 
Exammation of the abdomen disclosed a well-healed 
right paramedian scar, and tenderness on palpation just 
below the umbihcus 

On gastroscopic exanunation, the gastroscope entered 
a postenor gastrojejunostomy stoma, and an ulcer was 
seen on its margin 

Radiography of a barium meal showed a deformed 
duodenum and deformity in the region of the stoma 
Much of the barium left via the duodenum and it was 
seen that the jejunum immediately proximal to the 
stoma was very dilated 

Surgical treatment was considered advisable, and 
when the patient’s general condition appeared to be at 
Its best, operation was undertaken 

At Operation — Under local and hght cyclopropane 
anesthesia, the right paramedian mcision was re-opencd 
and a moderate number of adhesions were divided A 
remarkable appearance was now seen (Fig 217) There 
was an opemng to the left of the gastrocohc omentum 
through which the dilated afferent loop of a postenor 
gastrojejunostomy could be seen, which was rather 
high up the body of the stomach and near its greater 
curve On the gastrojejunostomy was seen a congested 
scar The efferent loop of the anastomosis passed for- 
wards through the opemng m the gastrocohc omentum 
and then down m front of the colon and great omentum 
It was several moments before it was reahzed that nearly 
the whole of the small bowel was hermated through this 
opemng and the afferent loop of the hermated bowel 
passed up behmd the efferent loop and through the 
gastrocohc omentum opemng, through lesser sac and 
transverse mesocolon, straight to the ileocscal valve 
The edge of the opemng in the trans\erse mesocolon 
was only partly adherent to the small bowel and not at 
aU to the stomach 

Further evammaaon showed stenosmg inactive 
antenor and posterior duodenal ulcers with prestenotic 
diverticula 

The small bowel was now reduced through the lesser 
sac to Its normal position The gastrojejunostomy was 
imdone and the jejunum repaired The opemng m 


the transverse mesocolon was closed As it had been 
noted that the gastric mucosa was thick — and thus probably 
prone to recurrent ulceraaon — a high antecohcHofmeister 
type of partial gastrectomy was performed, transecting 



Fig 217 — Reconstnicied drawing of Case 2, showing the 
abnormal presentation of the small bowel in front of the colon 
and gastrocolic omentum 

the duodenum opposite the duodenal scars and anasto- 
mosmg the stomach to jejunum well caudal to the site of 
the previous stoma The abdomen was then closed 
The patient has made a good recovery from the 
operation 

COMMENTARY 

In Rendle Short’s senes (1915 , 1924) of internal 
hemite only 17 passed through the transverse meso- 
colon 

The cause of henuation through the transverse 
mesocolon, excepnng that type which follows sur- 
gically made opemngs in it, is uncertain It is to 
be distmguished from the congemt^Lhernia between 
the layers of the transverse mesocolon — that is, 
the true mesocohc hernia (recessus intermesocohcus 
transversus) (Moymhan and Dobson, 1906) — but 
Schwalbe (1904) and Chalmers (1905) suggest that 
It may result from this form by rupture of the 
division between mesocohc herma and lesser sac I 
The ygeneral consensus of opimon is that it is 
acqui red It appears to the left of the middle cohc 
vessels and under the cohc vascular arch (such an 
opemng has rarely been noted without any bowel 
gomg through it) In this region the mesocolon 
IS tenuous and of poor blood-supply Hernia 
through the transverse mesocolon into the lesser 
sac may follow the operation of postenor gastro- 
jejunostomy, but It IS now much less common than 
formerly as the importance of taking the precauuon 
of sutunng the margin of the opemng m the meso- 
colon to the stomach is now umversally appreaated 
(Mayo et al , 1940) It is possible that in the second 
case descnbed tins type of hernia was produced by a 
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rather high gastrojejunostomy performed in the 
presence of gastric distension, so that when the 
stomach became reduced in size with freer emptying 
the stoma was pulled upwards and with it the small 
bowel was pulled into the lesser sac 

In the event of bowel entering the lesser sac 
through the transverse mesocolon it may remain 
there — or pass between the leaves of the great 
omentum if these are incompletely fused The 
bowel may, however, re-enter the peritoneal cavity 
by perforating the gastrohepatic omentum, the 
gastrocolic hgament just below the gastro-cpiploic 
arch, or the great omentum I can find no record 
of It re-entering by passing through the foramen of 
Winslow, though this seems a possibility 

Re-entrance to the general peritoneal cavity 
through the gastrohepatic omentum is very rare, 
but J Hogarth Pringle (1919) described 2 such 
cases in his own practice and quoted 1 case operated 
on by W J Mayo It is interesting in view of the 
perforated gastric ulcer and haimatemesis in the 
first case here recorded to menuon that Mayo’s 
case also had a gastric ulcer, and both of Pringle’s 
cases had a history of dyspepsia and haimatemesis 
though no ulcer was found in the latter two at 
laparotomy 

As the gastrohepatic omentum is even more 
tenuous than the transverse mesocolon, it is not 
surprising that it is a route for the re-entrance of 
the bowel to the general peritoneal cavity, and 
hermte which gam entrance to the lesser sac by the 


foramen of Winslow may leave it by this route 
(Edwards, 1943) An opening in the transverse 
mesocolon may also act as a route for re-entrance 
of bowel to the general peritoneal cavity, m cases 
where some other route of entry to the lesser sac 
IS present 

It IS possible that in the first case described 
the posterior ulcer may have attached itself at some 
stage to the transverse mesocolon, pulled it out in a 
diverticulum which became filled with small bowel, 
and later the diverticulum burst into the lesser sac 
Occasionally a dimphng of the mesocolon is seen 
as a result of adhesion to a gastric ulcer On the 
other hand, the dyspepsia or even the haimatemesis 
may result from the hernia, for a history of dyspepsia 
IS not unusual with hernia into the lesser sac no 
matter what route of entrance to it the bowel may 
take 
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CARCINOMA OF THE SMALL INTESTINES 


By B T ROSE, Birmingham 


CASE REPORT 


History — A man of 59 years of age was admitted 
with a history of four months’ colicky abdominal pain 
with occasional attacks of vomiting Examination of 
the abdomen showed some distension with well-marked 
laddering and visible peristalsis over the whole abdomen 
The large intestine did not appear to be distended 



A diagnosis of subacute intestinal obstruction was 
made, with the ileoca.cal region as the probable site of 
the obstruction 

Operative Findings — At laparotomy an annular 
carcinoma of the jejunum was found 2 ft from the 


duodcnojcjuml flexure The small intestine abote the 
growth was greatly dilated and hypertrophied, while 
below the obstruction dilatation and hypertrophy were 
also present for at least another 10 ft , gradually tailing 
off so that the lower ileum was of normal texture and 
size (Fig 218) No other grow'th was found in the rest of 
the intestinal tract Primary resection of some 10 in of 
intestine was carried out with ease 

Pathological examination showed 
the growth to be an adenocarcinoma 
V with much intcrsutial fibrosis 

IP^ Comment — Carcinoma of the 

-^■1 ItMVV. small intestine is rare, but the curious 


Fig 218 — Showing the annular 
growth with dilated and hjper- 
trophied intestine abote and below 
It {Approximate^ erne half natural 
size ) 


feature in this case W'as the hyper- 
trophy and dilatation below the 
obstruction, w'hicii accounted tor the 
general laddering seen oyer the whole 
of the abdomen 

Very careful examination of the 
alimentary tube was made for any further block, and none 
was present 

I am indebted to Mr W J Pardoe, of Birming- 
ham, for the illustration 
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HERNIA OF THE ILEUM THROUGH A HOLE IN THE 
TRANSVERSE MESOCOLON 

REPORT OF A CASE WITH SYMPTOMS AND RADIOLOGICAL APPEARANCES 
SIMULATING A MECKEL’S DIVERTICULUM 

By RODNEY SMITH, Major, RAMC 


Herniation of the small intestine through a hole 
in the mesentery of the large or small intestine has 
been recogmzed as a possible cause of intestinal 
obstruction since Treves called attention to the 
occasional occurrences of such holes in the mesen- 
tery of the termmal ileum in 1885 Dolton (1944), 
m a review of the 76 cases previously recorded, 
discussed fully the questions of aetiology and ^ 
symptomatology, and stated “ the condition always 1 
presents as an acute intestinal obstruction without . 
any specific symptoms or signs Rarely is there 1 
previous suggestive history ” He went on to 
descnbe the four cases in which previous signs had 
been suggestive The case about to be described 
is remarkable m that the mesenteric hole was in a 
most unusual site and in that although suggestive 
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Fig 219 — Radiograph taken zi hours after a banum meal, 
showing a sausage-shaped segment of small mtesune filled 
■Kith banum and wath a blind end pointing to the umbhcus 


signs were certainly present they were strongly 
suggestive of an entirely false diagnosis 

CASE REPORT 

History — C C , a Cvpnot of 30, was apparently m 
fair health until eight months before admission to hospital 
Mmor attacks of abdominal discomfort before this date 
were considered to be of \ery doubtful sigmficance 
Eight months before admission he had been admitted to 
another hospital with an abscess of the umbilicus and had 
undergone an operauon Inquirj ehcited a medical report 
givmg the information that at this hospital a diagnosis 


of “ omphalomesenteric abscess ” had been made, that 
the abscess had been incised and found to commimi- 
cate with the abdominal cavity thorugh a hole in the hnea 
alba, that this hole had been curetted and not enlarged, 
and that exploration of the abdomen had not been under- 
taken Spontaneous healing had occurred Since dis- 
charge from this hospital the patient had had four attacks 
of abdominal pam with vomiting In each attack typical 
small-gut colic had occurred intermittently over a period 
of several days and had been accompamed by fairly 
severe vomiting, marked abdominal distension, anorexia, 
and general malaise The patient was normally of irregu- 
lar bowel habits and often had no bowel action for several 
days He did not associate any marked increase or 
decrease m constipation with the attacks of pam There 
had been no bleeding per rectum, no disturbance of 
micturition, and no other sigmficant symptoms in the 
history 



Fig 220 — Radiograph at the end of 5 hours The segment 
of small gut IS still filled, and the large intestine clearly outlined 
and distmct from it 


On Examination — ^No abnormal physical signs were 
found on general examination, examination of the 
abdomen, or per rectum, apart from a healed vertical 
scar, 4 m long, miming through the umbilicus 

The nature of the acute attacks, however, appeared 
diagnostic of some form of mtermittent obstmcuon of 
the lower small intestine, while the previous history 
suggested strongly that the gut might be anchored to 
the umbilicus by an embryological band tvith or without 
a Meckel’s diverticulum, a state of affairs commonly 
associated with obstmcuon A radiological examination 
by followmg the progress of a barium meal through the 
gut was performed with the object of determimng the 
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presence or absence of any localized hold-up and with 
the possibility in mind of visuahzing a diverticulum 
Nothing abnormal was seen in the stomach or upper 
part of the small gut, and the first abnormal picture was 
obtained at zl hours (Ftg 219) In this picture it will be 
seen that the barium has filled a sausage-shaped segment 
of small intestine which appears to have a blind end 
pointing to the umbilicus Fig 220 shows the appearance 
at 5 hours, with the segment of gut still filled and the 
large gut well outlined and distinct from it Subsequent 
examination showed that the segment had emptied 
completely of barium and could no longer be seen 

Discussing the diagnosis with Major J F Grant, 
R A M C , to whom I am indebted for these unusual 
radiographs, in spite of the clinical history strongly 
suggestive of a Meckel’s diverticulum and the radio- 
logical appearance of just such a blind diverticulum, wc 
were neither of us happy about making a certain diagnosis 
owing to the extraordinarily high situation in the abdomen 
On the other hand, a connexion with the stomach or 
duodenum was ruled out by the normal appearance of 
these organs in the early films and by the fact that the 
segment of gut had not filled until 2j hours The hrge 
gut was seen to be quite distinct A fistulous communi- 
cation with the gall-bladder was also considered, but 
again the late filling would necessitate the fistula being 
between the gall-bladder and lower ileum, a most unusual 
site, and m no picture was barium seen in the biliary tree 
It was finally decided that the condition was probably 
one of a Meckel’s diverticulum with the segment of gut 
bearing it fixed in an abnormally high position in the 
abdomen by inflammatory adhesions from the previous 
abscess discharging at the umbilicus 

Operation — The abdomen was opened under 
general anesthesia through a long right paramedian 
incision and the peritoneal cavity was found to be free 
of any band or adhesion or other evidence of past 


mflammation This included the area deep to the 
umbilicus There was no Meckel’s diverticulum or band 
The cause of the attacks of obstruction was, however, quite 
obvious A circular hole was present in the transverse 
mesocolon about i in from the hepatic flexure and 
through this was herniated a loop of the terminal ileum 
The margin of the hole gripped the gut quite firmly 
without being tight enough to cause obstruction or inter- 
ference with the vascular supply, but on withdrawing 
the gut constriction grooves were apparent on the afferent 
and efferent loops The defect was found to be circular, 
about I in across and situated close to the mesentenc 
border of the colon It was closed by three interrupted 
silk sutures and the abdomen closed in layers 

Convalescence was uneventful and the patient has 
remained free from symptoms 

SUMMARY 

Reference is made to recorded cases of intestinal 
obstruction due to hernia of the gut through holes 
in the mesentery of the small and large gut, in 
which almost invariably diagnosis was made at 
laparotomy for acute intestinal obstruction of 
unknown aetiology' 

A case is described presenung symptoms of 
intermittent small-gut obstruction over a period of 
months, but in which details of the history and 
radiological examination strongly suggested an in- 
correct diagnosis of a Meckel’s diverticulum 

I am indebted to Colonel E A P Brock, late 
R A M C , for permission to report this case 
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AN ENORMOUS EPITHELIOMA ADENOIDES CYSTICUM OF 

THE SCALP 

By P GABARRO 

PLASTIC SUBGCON AT AN E M S HOSPITAL 

WITH A PATHOLOGICAL REPORT 

By S L BAKER 

professor or pathologv at the universitv or Manchester 


This tumour, a benign type of epithehoma, was 
described as long ago as 1842 by Ancell and since 
then many other descriptions have appeared Cohn 
(1892) called it “ multiple sarcoma ”, Poncet (1890), 
Delaye et al (1931), de Beurmann (1941)3 Pinkus 
(1922) have used the term “ cyhndrome ”, while 
Spiegler (1895) called it perithehoma Ronchese 
(1933) thinks It most probable that the tumour 
originates from the sebaceous glands Savatard 
(1922) describes this tumour as of the basal-cell 
type, originating from the surface epidermis or 
from the hair folhcles He uses the term “ epitheli- 
oma adenoides cysticum ”, and this term is adopted 
in the present paper 

These tumours, when of such great size that they 
cover the head, have been referred to as “ turban 
tumours ” Savatard describes many cases in which 
the condition is familial , in the following case there 
IS no famihal history 


This case is similar to several described by other 
authors, but it appears to be the largest “ turban 
tumour ” so far recorded It is interesting because, 
apart from the unique size of the tumour, it appears 
to be the first m which radical surgical removal has 
been successfully performed 

CASE REPORT 

History — The patient was a married woman, aged 
60 Thirty-three years ago she noticed some small 
tumours in the region of the right eye These increased 
in size and spread until the whole forehead and most 
of the cheeks and scalp were covered by tumours which 
continued to grow (Fig 221) During the last few months 
prior to operation the tumours grew more rapidly Many 
also appeared on the body from time to time 

On Examination — The growth consisted of a 
conglomeration of rounded tumours covering the follow- 
ing area just over the eyebrows, descending on both 
cheeks in front of the ears, behind both ears, and rising 
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slightly to the upper part of the occipital region Inside 
this area there were very numerous papillomatous out- 
growths which overhung, covering both eyes, the nose, 
and both ears Many tumours were pedunculated and 
had a smooth pink surface, generally soft Several had 
ulcerations at the peduncular ends which bled easily 
A great deal of secretion had accumulated over the area 
involved, possibly a mixture of sebaceous material, some 
blood, and discharge from the ulcers Much of the hair 
remained The whole had a very strong, unpleasant 
smell, hke butyric acid, similar to the sebaceous secretion 
accumulated in cysts 

In the midline Of the back there were about thirty 
smaller tumours, some ulcerated and bleeding, varying 



Fig 221 — ^Patient’s head before operation 


in Size from a pea to a lemon This midline appearance 
IS described by Savatard as characterisuc 

There were several smaller tumours spread over the 
abdomen but they were much more numerous along the 
midline (Pig 222) and on the external gemtals , small 
tumours were scattered on both legs 

There was no pam or any other symptom which 
affected her general condition, except in the social aspect 
On account of the size, smeU, and ughness of the tumour 
she remamed m hiding in her home for more than ten 
years She was “ discovered ” by the doctor when her 
second husband died and was sent to hospital for treat- 
ment, which she accepted reluctantly 

The Surgical Problem — ^The enormous size of 
the tumour, the quantity of blood collected m it, together 
with the age of the patient, presented a very serious 
surgical problem Was it advisable to remove the 
tumour, and if so should it be done by stages or m one 
operation ’ 

Anatomically the tumour was confined to the soft 
tissues A radiograph of the skull did not show any 
lesion of the bone The best plan de chvage for excision 
would be between the scalp and the pericramum, and 
presumably once one edge had been dissected up, the 
rest could be removed in one piece, leavmg the aponeurosis 
covermg the bone It was clear that the hair could not 
be preserved Bearmg these considerations m mmd. 


It was decided that the best way of treating the growth 
would be the boldest — to remove all in one piece, mostly 
by blunt dissection after the edges had been freed For 
a fortmght the scalp was washed daily with a diluted 
solution of cetavlon m saline This was necessary to 
remove all accumulated secretions and concretions 
The Operation — The operation was performed 
by the writer on March 25, 1943 Before starting on 



Fio 222 — Back view, showing string of lumps down 
the midline 

the scalp, two pieces of thick skin-graft, each 8 in y 4 m , 
were cut from the abdomen with the Padgett dermatome 
To avoid as far as possible loss of blood, the mam 
arteries of the scalp were ued by deep sutures placed 
beyond the limits of the tumour The dissection of the 
tumour was commenced at the left temporal side Pro- 
visional scalp htemostatic forceps were fixed Even 
with these precautions the first incision led to a serious 
sudden loss of blood with a subsequent fall of pressure 
and apparent collapse of the patient The blood came 
more from that collected in the tumour itself than from 
the network of small arteries Speed was essential for 
success and m ten minutes the whole tumour had been 




Fig 223 — Tumour removed in one piece 


excised The frontal region remamed covered by the 
aponeurosis, but the rest of the skull was left bare As 
quickly as possible the grafts were fixed m position at 
the top of the cranium The sides were left raw 

Because of the sudden fall of pressure, bleeding 
stopped Full advantage was taken of this, all the 

I2A 
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ha:mostat:c forceps were removed, very few ligatures 
were used, and when the patient’s blood-pressure recov- 
ered a bandage had already been fi\cd over the whole 
scalp applying strong pressure 

The tumour was removed in one piece Its size 
was 12 in X 6 in , weight 4 lb 2 oz (Fig 223) It is 
now preserved in the Museum of the Department of 
Pathology, University of Manchester 

Progress — ^Although the general condition gave 
much anxiety, the patient was fairly wdl in a few days 
and recovered completely 

Eleven days later the dressing was removed Little 
more than 50 per cent of the graft had taken The back 



I 


Fig 224 — The head after operation 

and sides of the scalp remained raw showing much bare 
bone Wet dressings were applied to the bone surface 
and a fortnight later most of it was covered by granulating 
tissue 

At a second operation on May 3, 1943, the granula- 
tions were shaved down and a continuous sheet of split 
graft was placed on the raw surface 

Seven days later examination showed the graft to be ti 
complete failure Two days later a split graft was cut 
in Gabarro’s squares (1943) and placed on the raw area 
Four days later the dressing was done although thert 
was abundant pus most of the squares had taken well 
A fortnight later practically all the grafts had spread 
and the whole area was covered by epithelium 

Two facts deserve some comment — 

1 On account of the bandages several of the tumours 
had been under some pressure for a few days The 
result was that the tumours were depleted (blood i> 
secretions ’ cells ’) and reduced in size , they remained sq 
afterwards It seems likely, therefore, that pressure 
might be an aid in the treatment of isolated tumours 
and might possibly arrest growth 

2 The graft used at the second operation, which was 
a split graft and placed in one piece on the granulations 
covering the bone, failed completely The same type of 
graft, cut in squares following the technique described by 
the writer (1943) and put on the same area two days 
after the first had failed, took very well and covered tht 
whole area with new epithelium in less than 20 days 
(Fig 224) On this occasion it was shown once morv 
that the ‘ island ’ type of graft was successful where thfe 
sheet graft failed 

So far, the other tumours, spread all oier the body, 
have not been treated 


PATHOLOGICAL REPORT 

By Professor S L BAKER 

Report on Sections or Onf or the Pedunculattd 
Masses — Epidermis and a thin layer of dermis covers 
the surface of the tumour tissue, which consists of 
spherical, ovoid, or irregular masses of basal cells Each 
of the mam masses is composed of a conglomeration of 
small cell masses of irregular shape Most of the cell 
masses show no structural differentiation , in places, 
however, there is a branching gland-hke arrangement, 
and the development of hair-follicic structures and small 



riG 225 — PhotomicroRroph of section throuRh tumour 
tissue showing irregular branching cell masses, some of which 
approach the structure of hair follicles foirl> closcl>, also small 
cystic spaces f 150 ) 

cystic spaces surrounded by epithelial cells gi\e the 
picture (Fig 225) characteristic of epithelioma adenoides 
cysticum (z'u/c Savatard, 1938) 

SUMMARY 

A case of epithelioma adenoides cysticum of 
the scalp, apparently the largest recorded, is reported 
It was completely removed and the result was 
successful The distribution of the tumours and 
the surgical treatment are given in detail There 
IS a pathological report of sections and some biblio- 
graphy 
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SARCOMA OF THE METATARSAL BONES 

A BRIEF REVIEW OF THE LITERATURE, WITH ONE PERSONAL CASE 

By IVOR J THOMAS 

RESIDENT SURGICAL OFFICER, CARDIFF ROYAL INFIRMARY , 

CLINICAL TUTOR, WELSH NATIONAL SCHOOL OF MEDICINE 


Sarcoma of a metatarsal bone is sufficiently rare to 
warrant the publication of an individual case 

CASE REPORT 

History — I P , a male aged 70 years, was admitted 
to the Cardiff Royal Infirmary on Nov 16, 1943, with a 
swelling of the right foot 

In February, 1942, twenty-one months before admis- 
sion, the patient was working as a labourer, when a heavy 
iron rail fell on to the dorsum of his right foot, which 
became swollen and painful The pain and swelling, 
however, soon dissppoMod 

Three months later, while riding in a bus, the patient 
felt a “ dead ” pain in the right fore-foot Ten months 
later he noticed a swelling for the first time m the region 
of the base of the right hallux, and the foot was now very 
painful 

Seven months before admission he had to take a size 
larger in shoes, and two months later was examined by 
his private doctor When the patient was examined at 
the Out-patient Department of the hospital on Sept 
8, I943 j the swelling had increased m size, and a piece of 
the shoe had been cut away to allow for it The foot 
now was always painful, but the patient could manage 
to walk, although with a distinct limp He was X-rayed 
on this date, and the radiologist. Dr Wakeman, reported 
“ Right foot Except for the head, the first metatarsal 
IS almost completely absorbed Patchy calcification m 
the large tumour which replaces the bone Consistent 
with osteochondroma Sarcoma may supervene on this 
condition ” {F\g 226) 



Fig 226 — Radiograph of the foot, showing the tumour 
involving the first metatarsal 


On Admission (Nov 16, 1943) — The patient’s only 
complaint was of a painful swelling of his right foot 
His general condition was good 

There was a diffuse swelhng of the medial part of 
the right fore-foot, in the region of the first metatarsal 
(JFig 227) 

The swelling was of a fairly hard consistency, with 
a smooth surface, an ill-defined edge, gradually tapering 


away in the region of the shaft of the proximal phalanx 
of the hallux, and laterally in the region of the shaft of 
the second metatarsal The skin over the swelhng was 
smooth and glossy, but was not directly involved by the 
neoplasm There was no evidence of metastases 

Another radiograph of the foot was taken on Nov 
II (10 weeks after the first) and the radiologist reported 
“ Comparison with the film of Sept 8 shows increase 
in size of the tumour from i| in diameter to 2k in 



Fig 227 — Photograph of the foot, showing the swelling 
m the region of the first metatarsal 

diameter This strongly suggests a neoplastic condition, 
1 e , sarcoma ” 

On the climcal and radiological evidence a diagnosis 
of sarcoma of the first metatarsal bone was made 





Fig 228 — Photograph of a sagittally-cut secuon through 
the first metaursal bone show mg the neoplasm 

Treatment — On Nov 25, under general anaisthesia, 
a below-knee amputation at the site of elertion was 
performed (I J T ) 

Convalescence was uneventful, and there was no 
undue delay m the heahng of the stump He was 
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transferred to a convalescent home on the twelfth day 
after operation, from where he was discharged on Feb 3, 
1944 At this time the stump was well healed and 
painless, and there were no signs of metastases 

Follow-up — The patient was re-examined at inter- 
vals, and over 14 months after operation there was no 
sign of a recurrence and the general condition of the 
patient was excellent 
Pathology — 

I Macroscoptcal Appearance (Fig 228) — A sagittally 
cut section of the right foot through the first metatarsal 
shows a nearly circular neoplasm, approximately 3 in (75 
cm ) in diameter, which has destroyed the shalt of the 



bone, leaving only its base and a small part of the head, 
with Its articular cartilage 

At no point is there any actual involvement of the 
skin, although it is in duo apposition to the growth on 
Its dorsal surface The articular surfaces of both ends 
of the bone are intact and not invaded by the neoplasm 

The sectioned specimen reveals an osteochondro- 
sarcoma with Its centre red, fleshy, and vascular, showing 
areas of haimorrhage and necrosis In the periphery of 
the tumour there are islands of cartilaginous tissue of a 
myxomatous appearance, separated by thin connective- 
tissue septa There is also a small amount of new-bone 
formation 

2 Microscopical Appearance (Fig 229) — Report bv 
Dr J Gough “ Sections were taken from several parts 
of the growth and all showed the characteristic structure 
of chondrosarcoma The tissue was intersected by 
bands of hyaline fibrous tissue in which there were no 
neoplastic cells The tumour tissue proper was of 
varying cellularity, but even in the most cellular parts its 
cartilaginous nature could be recognized There was 
considerable irregularity in the size and arrangement of 
the cells There were areas of myxomatous degeneration 
and small areas showing bone formation ” 

DISCUSSION 

The hterature on the subject is scanty, but a 
review of it shows that only comparatively rarely do 
mahgnant tumours of any kind originate m the 
bones of the hands and feet This statement can 
easily be verified by considering the statistics of 
any large hospital 

In 1933 Dodd reported a case of amputation 
of a foot where a march fracture had been wrongly 
diagnosed as sarcoma of a metatarsal bone 

Watson-Jones (1943), m the recent edmon of his 
book, menuons Dodd’s paper when discussing 


march fracture of the metatarsals, and writes “ If 
sarcoma of the metatarsals was not so rare as to 
be almost unknown, the periosteal elevation and 
ossification and the absence of a history of injury 
might be confusing ” 

Mercer (1936), m his section on osteogenic 
sarcoma, mentions that “ For some reason the 
short long bones appear to be immune ” Illing- 
worth and Dick (1941) consider that “ Sarcoma 
of the smaller bones of the hands and feet is excep- 
tional ”, and Kahn also pointed out that malignant 
tumours of the bones of the hands and feet are 
extremely rare 

Schreiner and Wehr (1933) surveyed a series of 
10,459 cases of malignant disease over a nineteen- 
year period, and could find only 37 involving the 
foot and only 4 of these were bone sarcomas Of 
1740 bone tumours at the Johns Hopkins Hospital, 
Moore (1931) found 46 benign and malignant 
tumours of the foot, but the number of tumours 
occurring in the metatarsal bones was not men- 
tioned 

The most complete paper dealing with the 
subject IS that of Coley and Higinbotiiam (1939), 
and in a review of 1211 bone tumours at the Memorial 
Hospital and the Hospital for Ruptured and Crippled, 
New York, they found only 47 instances of involve- 
ment of the bones of the hands and feet Twenty 
of these involved the bones of the hands, and 27 the 
bones of the foot They note that considering there 
arc 206 bones m the entire skeleton, 106 of which 
are in the hands and feet, the statisucs show the 
disproporuon of tumours in these bones 

From the American and foreign hterature they 
were able to collect a total of 609 cases of tumours 
involving the bones of the hands and feet, but 205 of 
these were subcalcaneal exostoses They found a 
remarkable sparsity of all other types of primary 
bone tumours of the hands and feet, but the propor- 
tionate number roughly corresponded to their own 
series 

The malignant tumours of the metatarsal bones 
in their own series totalled 10, made up as 

follows — 

OsteoBcmc sarcoma 5 

Giant cell tumour 2 

Huings endothelioma 2 

Angiosarcoma i 

From the literature they collected a total of 38 
cases — 

Osteogenic sarcoma 
Giont-cell tumour 
Cyst 

Exostosis 

Ewing s endothelioma 
Chondroma 
Metastatic 

There were also 3 cases described m the hterature 
as sarcoma of the metatarsal bones without further 
differentiation as to type 

In all, therefore, there were 8 proven cases of 
osteogemc sarcoma, 8 cases of Ewing’s endothelioma, 

I case of angiosarcoma, and 3 other unclassified 
sarcomatous tumours 

It is difficult to obtain full accounts of all these 
cases, but Coley and Higmbotham have followed 
their 10 cases, details of which are given in 
Table J 
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DIAGNOSIS 

The diagnosis may be one of extreme difficulty, 
and only after careful investigation should a sarcoma 
of a metatarsal bone be diagnosed 

Sometimes the patient gives a history of trauma, 
but the true value of this m the aetiology of the 
condition is open to question Lichtenstein and 


They note that a central chondrosarcoma begms 
in the interior of a bone and a peripheral one in the 
cartilaginous cap of an osteochondroma It is in 
the latter and those central ones which have clearly 
evolved from bemgn enchondroma that one finds, 
at least m the earher stages of evoluuon of the lesion, 
heavy calcification or ossification of large parts of the 
mterceliuiar matrix of the tumour cartilage In 


Table I — Coley and Higinbotham’s Ten Cases 


No 

1 Name 

t 

Sex 

Age 

! 

j Bone 

Diagnosis 

Admitted 

Tseatment 

Follow- 

up 

Reaurks 

I 

D 

D 

M 

33 

R 

Osteogemc 

25/8/Z9 

Amputation 

1 1/5/32 

Well 

2 

M 

R 

F 

34 

Lz 

Osteogemc 

19/S/33 

Amputation 

16/5/35 

Died , pulmon- 
ary metastascs 

3 

J 

S 

M 

6 s 

RS 

Osteogemc 

8/5/31 

X rays, ampu- 
tation 

7/ir/37 

Well 

4 i 

V 

V 

M 

23 

Ri 

Osteogemc 

23/7/24 

Excision, X rays 

7/1/28 

Final not traced 
further 

Well 

s i 

L 

w 

F i 

34 

i 

R4 1 

Osteogenic | 

3/3/30 j 

X ra>s, radium, 
curettage, am- 
putation 
Curettage 

14/Z/38 i 

6 

H 

N 

M 

32 

R I 

Giant-cell 

22/7/26 

IS/ii/37 j 

Well 

7 

H 

s 

F 

17 

L4 

Giant-cell 

30/8/37 

i 

Curettage, (re- 
curred) exas- 
ton 

1 13/4/38 

WeU 

! 

8 

c 

i 

F 

M 

33 

R3 

Endothelioma 

17/10/24 

Excision, radium 

26/9/26 

Died 5 multiple 
metastases 

9 

i E 

K 

F 

23 

Li 

Endothelioma 

25/10/24 

Excision radium, 
X rays 

30/4/25 

Died 

10 

R 

V 

M 

33 

R3 

Angiosarcoma 

26/4/25 

Amputauon 

5/5/25 

Died , multiple 
metastases 


Jaffe (1943), from a study of 15 chondrosarcomas of 
bone and a review of the cytology of bemgn growths, 
from which chondrosarcoma so often evolves, 
consider that trauma does not seem to be a factor m 
the imtiation of chondrosarcoma or in mahgnant 
transformation of enchondroma and osteochondroma 
(In this senes, however, the metatarsal bones were 
not affected) 

Clmically, the history usually given is of pain 
m the affected region, followed shordy after by 
swellmg and disabihty There is a hard palpable 
swelhng which increases in size with relanve 
rapidity 

Raffiographic examination shows characterisnc 
irregular bone destrucuon, and possibly laymg down 
of new bone, often with the typical ‘ sun-ray ’ 
appearance 

Coley, Sharp, and Elhs (1931), in order to verify 
the clmical and radiographic findings, recommended 
aspiration biopsy as a valuable aid in the accurate 
diagnosis of the tumour 

PATHOLOGY 

Lichtenstein and Jaffe (1943) have stressed the 
importance of differenuating chondrosarcoma from 
osteogemc sarcoma The former develops from 
fully-fledged cartilage and the latter from more 
primitive tissue, the bone-forming mesenchyme 
Some chondrosarcomas show large areas in which 
the intercellular matnx of the tumour cartilage has 
become heavily calcified or ossified, and in some 
osteogemc sarcomas cartilage in considerable amounts 
may be formed m the course of osteogenesis from 
the primitive mesenchyme However, chondro- 
sarcoma never shows tumorous osteoid tissue and 
bone evolvmg from a sarcomatous stroma directiy, 
such as one always sees somewhere in osteogemc 
sarcoma, no matter how much cartilage it contains 


other chondrosarcomas the relevant neoplastic tissue 
IS hkely to consist, m the main, of compacted islands 
of carulage with hyahne matrix, though, if the 
chondrosarcoma is bulky, areas in which the cartilage 
IS softer and myxomatous and perhaps even necrotic 
may also be found 

From a study of their material Lichtenstein and 
Jaffe concluded that the histological picture of a 
particular lesion (irrespective of its gross appearance) 
does not have to be crudely and obviously sarco- 
matous to indicate chondrosarcoma, and that it is a 
imstake to suppose that to make a diagnosis of 
chondrosarcoma on a histological basis alone is 
often difficult if not impossible Even in the early 
stages of a chondrosarcoma, they found, at least in 
scattered fields and if adequate material were 
exammed, subtle but tell-tale evidence of cytological 
atypism of the cartilage cells which will betray the 
malignant character of the lesion 

According to their catena a cartilage tumour 
should no longer be regarded as bemgn if, when 
viable and not heavily calcified areas are examined. 
It shows even m scattered fields (i) Many cells with 
plump nuclei , (2) More than an occasional cell 
with two such nuclei , (3) Any giant caitilage cells 
with large single or multiple nuclei or with clumps 
of chromatin 

If these catena are observed they beheve that 
the prevalent tendency to “ underdiagnosis ” of 
chondrosarcoma in an early stage of malignancy 
can be overcome 

TREATMENT 

The treatment naturally depends on the type of 
sarcoma, the degree of mahgnancy, and the stage 
at which the condition is seen 

Chondrosarcoma tends to appear at a later age 
than osteogemc sarcoma, runs a much slower course. 
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and, especially, if given radical surgical treatment, 
at an early stage has a much better prognosis, since 
the tumour has usually not metatasized at the time 
of the imtial surgical intervention The fibro- 
sarcomatous type of tumour offers an even more 
hopeful prognosis 

As the sarcoma of the metatarsal bone is a tumour 
which tends to metastasize late, the best form of 
treatment is primary amputation This is per- 
formed either below the knee with a S^-m stump or 
through the middle of the thigh Local excisions 
should not be advised 

Post-operative deep X-ray therapy should also 
be given in most cases, although this has not been 
done in the author’s personal case The only 
series of cases carefully followed-up is that of Coley 
and Higinbotham shown in the table Five of their 
patients were alive and well (3 for more than 5 
years) , 4 died of pulmonary metastases from one to 
three years after admission , and i died following 1 
prostatectomy nine years after amputation of the 
foot for osteogenic sarcoma The other 2 were lost 
to follow-up, but one was undoubtedly dead, as he 
had pulmonary metastases six months after treat- 
ment 

From what has been said, it would appear that 
sarcoma of a metatarsal bone offers a more favourable 
prognosis than does the same condition in other 
bones 

SUMMARY 

A personal case of sarcoma of the first metatarsal 
bone IS described Treatment was by amputation 


below the knee, leaving a 5l-in stump The 
patient is well over 14 months later, with no sign of 
recurrence 

A review of the literature shows sarcoma of a 
metatarsal bone to be a comparatively rare condition 
The 5-ycar cure rate is roughly 33 per cent, and it 
appears that sarcoma of a metatarsal bone offers a 
more favourable prognosis than does the same 
condition in other bones 

I am greatly indebted to Mr loan-Jones, under 
whose care the patient was admitted, for allowing 
me to operate on this case and for permission 
to publish this report My thanks are also due to 
Dr Jethro Gough, for the histological report , to Dr 
Wakeman for the radiological reports , to Professor 
J D Duguid , and to Dr L P Thomas for the 
photographs 


REFERENCES 

Colly, B L , and Higinbotham, N L (1939), Surgery, 
S, 1 12 

and Sharp, G S (1931), Amcr J Surg , 3, 215 

Dodd, H (i933)j Bm J Surg , 21, 131 
Illingworth, C P \V, and Dick, B M (1941), 
Textbook of Surgical Pathology, A, 166 
Lichtenstein, L , and Jaffe, H L (1943), Amer J 
Path , 19, 553 

Mercer, W (1936), Orthopcedic Surgery, 2nd cd , 208 
Moore, J R (1931), Radiology, 16, 232 
Schreiner and \Vehr (1933), Ibid , 21, 513 
Watson-Jones, R (1943), Fractures and Joint Injuries, 3rd 
ed , 259 


A CASE OF COMMON ILIAC ANEURYSM IN A CHILD 

By NORMAN C TANNER 

StNIOR SURGEON, ST JAMES S HOSPITAL, LONDON 


Aneurysm in adults is becoming less frequent, but 
It has always been a very uncommon disorder in 
childhood, and therefore such a case with the result 
of radical surgery is recorded 

CASE REPORT 

History — The patient, a female aged 10 years, was 
one of SIX children, the last-born of whom died in early 
infancy The child had enteritis, measles, and chicken- 
pox in early childhood, but otherwise had been well 
Her parents have good health and there have been no 
miscarriages, stillbirths, or congenital abnormalities in 
the family She could recollect having been pushed 
down some steps and having had two other minor 
accidents in play, but no severe abdominal injury had 
ever been sustained She had complained of abdominal 
pain on and off from January, 1944 

On March 18, 1944, she was admitted to the Aber- 
tillery and District Hospital with a pain m the right side 
of the abdomen and generally feeling out of sorts, but 
no vomiting On examination there she had a tempera- 
ture of 100° and tenderness in the right iliac fossa, with 
rigidity of the lower abdominal muscles and a palpable 
mass A diagnosis of acute appendicitis with probable 
matting of the omentum round the appendix was made 
and an operation performed by Mr R W Scanlon, 
F R C S Under antesthesia the mass appeared to be 
more central in position and so a right paramedian 
incision was resorted to A small quantity of free 


peritoneal fluid was found, the appendtx appeared normal 
and was not removed The tumour was retroperitoneal, 
the size of an orange, and lying over the 4th and 5th 
lumbar vertebra; — circumscribed and rounded, with an 
expansile impulse which ceased on pressure of the 
abdominal aorta above the swelling It was considered 
that the expansile pulsation was caused by the tumour 
lying over the bifurcation of the aorta and that the iliac 
arteries communicated the apparently expansile pulsa- 
tion A tentative diagnosis of retroperitoneal abscess 
or dermoid was made and the abdomen closed pending 
further investigation 

Subsequent radiography showed no erosion of the 
lumbar vertebra: There was some daily temperature 
fluctuation between 99° and loi 5° F for three weeks, 
but it gradually settled to normal m the fourth week 
The patient made an excellent recovery, got up and about, 
but the mass remained unaltered 

On Admission — The patient was admitted to St 
James’s Hospital on April 19 She was an intelligent 
rather spare child, weighmg 3 st 12 lb , of normal stature 
for her ten years Clinical examination of the cardio- 
vascular, respiratory, and nervous systems revealed no 
abnormality The blood-pressure m the arms w'as 
104/60 and in the legs ’/60 The retinal arteries were 
of normal appearance Inspection of the abdomen 
showed a well-healed right paramedian scar and a 
visible swelling with its centre 3 cm below and to the 
right of the umbilicus On palpation there was now no 
rigidity or guarding and a mass was felt extending below 
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“ The specimen consisted of two irregularly oblong 
portions^ the larger i cm long by o 5 cm deep, of tough, 
brownish-grey tissue showing no definite structure 
“ Microscopically they are seen to be portions of 
arterial wall in which great fibrosis has rendered the 
coats not easily distinguishable There is great hyaline 
fibrosis of the intima, which is in places lined with 



Fig 231 — Appearance of foot on May 28, 1944, five 
days after operation 

structureless adherent clot In the smaller portion there 
IS between the intima and media a cleft, the walls of 
which show chronic inflammatory infiltration, especially 
on the medial side 

“ There is great fibrosis of the media, little elastic 
remaining , in one place m the larger portion it is 
narrowed in a tapering manner almost to nothing There 
IS a slight excess of vascularization in the media 

“ The adventitia is fibrotic and greatly thickened In 
It IS an area of chronic inflammatory infiltration and a 
few nodules of foreign-body giant-celled granulation 
tissue , 1 giant cell in one of these includes an elongated, 
unstained, refractile foreign body and others show clefts 
“ There is no evidence of activity of the process 
that produced this result The presence of the foreign 
body IS somewhat suggestive of a traumatic origin ” 

COMMENT 

Aneurysm in children is an uncommon disease 
and most of the recorded cases have been in the 
first part of the aorta, and most have ruptured 
spontaneously Pilcher, in 1937, reported 4 cases of 


aneurysm of the thoracic aorta and cited Calvin and 
Nichamm’s scries of 44 thoracic aortic aneurysms 
Aneurysm of the abdominal aorta appears to be 
much rarer m childhood, though W E Tanner, m 
1926, described a case m a girl aged 15 involving 
the lower end of the abdominal aorta, which rup- 
tured with fatal effects while the child was awaiting 
operation as a probable appendix with a palpable 
mass 

I can find no reference to iliac aneurysm in 
childhood, but in 1926 N C Lake described a 
saccular aneurysm of the common femoral artery 
which he successfully excised in a child aged 10 
Bronson and Sutherland recall two cases of ruptured 
aortic aneurysm in childhood desenbed in 1834 and 
1857 by Miqucl and Armitage respectively 

The aetiology of the condition is often difficult 
to elucidate with certainty Bronson and Sutherland 
in 1918 suggested the following classification of 
aneurysm in childhood (r) Arteriosclerotic, (2) 
Traumauc , (3) Embolic or septic , (4) False, due 
zo croszon Frozn mzhouz, (s) Cungcmzsl aaoznahes 
Of the 48 thoracic aneurysms recapitulated by 
Pilcher, 24 were associated with endocarditis or 
rheumatic fever, 2 with syphilis, 5 were the result 
of external erosion by suppurating or caseous 
lymph-nodes, 5 were associated with congenital 
anomalies of the aorta, and 2 were doubtfully the 
result of trauma 

W E Tanner’s case of abdominal aneurysm 
menuoned above occurred in the third week of 
scarlet fever complicated by nephrios and albumin- 
uria and was a mycouc aneurysm 

N C Lake’s case of femoral aneurysm had been 
preceded eighteen months previously by a pyrexial 
attack diagnosed as endocardius, and the child had 
congemtal heart disease Lake considered it to be 
a mycotic embohe aneurysm 

In the case I have recorded the causation is 
uncertain Trauma is highly unlikely in such a 
deep-seated vessel with so trivial a history There 
is no evidence of degenerative vascular disease, 
syphilis, or rheumausm Endocarditis or mycouc 
embolism can reasonably be excluded and apart 
from the preceding pyrexia which may have been 
due to the formauon of clots in the aneurj'sm or 
peri-arterial suppurauon there is no evidence in 
their favour No local congenital abnormality was 
demonstrable at the operauon One is left with the 
possibilities of — 

1 Erosion or infecuon of the arterial wall from 
without resulung from an ihac lymphadenitis (but 
there is no definite evidence of this or of an infecuve 
lesion of the area drained by this gland) 

2 A possible congenital defect of the media 
cannot be excluded (but in the absence of other 
aneurysms it seems unlikely) 

3 Trauma (of which there is only the most 
trivial history, but which is to some extent supported 
by the histological findings) 
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A LARGE TESTICULAR TUMOUR 

By H J NIGHTINGALE, Southampton 


In view of the fact that mahgnant disease of the polygonal cells with a densely staining round nucleus 
testis rarely leads to a large tumour, the following Mitouc figures are not seen and thest romais very scanty 
case would seem to be worth puttmg on record This is no doubt a type of embryonal carcinoma of the 


CASE REPORT 

The patient was a man of 69, without friends 
or relations and not very intelhgent, so that it was 
difficult to get a history from him He had a 



Fig 232 —Photograph showing the enormous scrotum 


scrotal swelhng which had probably been present 
for at least 2 years, because for the last 12 months 
he had been in a Pubhc Assistance Insutution 

His condition when first seen is shown in the 
photograph {Ftg 233), the scrotum reachmg to 
the Imees Walking was impossible, and he 
was in great discomfort, so that operauon was 
decided on 

At operation, the only difficulty was found to 
be in the network of large veins in the skm of 
the scrotum, many of which were the size of 
a lead pencil The growth was infiltrating the 
skm in the lower part, but the upper part of the 
tumca vaginahs was patent and contained 3i 
pints of fimd 

After satisfactory progress for 4 days, he 
suddenly collapsed and died A post-mortem 
exammation was held and no glands or second- 



THE Specimen -I am mdebted to Dr Gleave, through the tumour, showmg hatmorrhage and necrons 

Pathologist to the Royal South Hants and South- 
ampton Hospital for his report “ This huge tumour testis, though the typical glycogen-contaimng cells are 
(weight II lb 4 oz) (Fig 233) shows on secuon not seen” 
soft bram-hke new growth with a large amount of 

hemorrhage and necrosis which obscures the histology The specimen is now m the Museum of the 
(Fig 234) The tumour is made up of rounded or Royal College of Surgeons 
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A FIBROLIPOMA OF THE CHEEK 

By CHARLES NOON, Norwich 


A FIBROLIPOMA of the cheek which can be protruded 
through the mouth by the patient at will is rare, 
and would seem worth reporting 

CASE REPORT 

I saw this patient in consultation with Dr Healey 
in December, 1942 The patient had been an inmate of 
a mental hospital for many years A tumour began to 



develop in the nght cheek about twelve years ago , it 
gradually increased in size until it extended downwards 
over the lower jaw and hung down from the cheek Its 
size and position is well shown in the photograph (Ftg 
235) It 1 'as well defined, soft in consistency, had definite 
margins, and was freely moveable It gave the patient 
no inconvenience Without the slightest difficulty he 


could cause the tumour to prolapse through the mouth 
and with equal ease and a slight sucking effort again 
retract it into the check The position as it protrudes 
through the mouth is shown in Ftg 236 As the 
tumour caused no inconvenience, the patient was most 
reluctant to consider any operation for its removal 
No operation was therefore done during life The 
tumour was removed post mortem Fig 237 shows 
the fibrolipoma after removal 



Fio 237 — Photograph of the fibrolipoma after remoi al 


Histological Report — Section of the tumour shows 
adipose tissue with a large admixture of fibrous tissue 
No capsule formation is present m the material examined 
There is a thin covering of squamous epithelium on one 
surface, with an underlying chronic inflammatorj’ reac- 
tion The epithelial covering is replaced in part bj 
granulation tissue The histological features are those 
of a fibrolipoma 


REVIEWS Am NOTICES OF BOOKS 


An Index of Differential Diagnosis of Mam 
Symptoms By various writers Edited by Herbert 
French, CVO, CBE, MA, MD Oxon , 
FRCP, Consultmg Physician, Guy’s Hospital , 
late Physician, H M Household , assisted by Arthur 
H Douthwaite, M D , FRCP, Physician, Guy’s 
Hospital , Honorary Physician, All Saints’ Hospital for 
Gemto-urinary Diseases Sixth edition 9f x 6| in 
Pp 1128 + viii, with 798 illustrauons, of which 231 
are coloured 1945 Bristol John Wright & Sons 
Ltd 84s 

The new sixth edition of Herbert French’s great work 
has been thoroughly revised and brought up to date 
It IS a large volume, consisting of over 1100 pages, 
profusely jUustrated and beautifully printed on good 
paper, which is a triumph for medical publication in war- 
ame 

Dr French has taken Dr Douthwaite as his collabor- 
ator m this edition, and one is interested to read that Dr 
Douthwaite will be responsible for future ediuons This 
book has become the mainstay, not only of general 
pracuuoners, physicians, and surgeons the world over, 
but has become a book of reference for the whole medical 


profession who want to look up any special disease or 
condition 

The coloured illustrauons, which arc numerous, 
have always been a feature of this book and they are a 
great help m the elucidauon of the text 

Wc fail to see how a better book could possibly have 
been written on the Diffcrenual Diagnosis of Mam 
Symptoms The Index is most comprehensive and 
occupies no less than 183 pages This book will con- 
tinue to take us place among the really important medical 
books 


Plaster of Pans Technic By Edwin O Geckeler, 
M D , Associate Professor of Orthopaidic Surgery, 
and Chief of the Fracture Service, Hahnemann Medical 
College and Hospital, Philadelphia 9 / 6 in Pp 
220 + X, with 208 illustrauons 1944 Baltimore 
The Williams & Wilkins Co (London Bailliere, 
Tindall & Cox ) i6s 6d net 

This book should find a useful place m the libraries of 
the orthopaedic and fracture departments of hospitals 
both large and small 
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“ We who are familiar with the use of ether, and conscious 
of the place which it occupies in the art of anaisthesia, 
find It difficult to explain the resistance which persists 
against its universal employment as a basic routine In 
spite of the passing popularity of ethylene, the present 
popularity of cyclopropane, the place which pentothal 
sodium occupies m selected procedures, ether remains 
the backbone of general antesthesia It carries the bur- 
den of relaxation and reflex control Like an old uncle 
who has paid for a college education and establishment 
in practice, but whose manners seem out of date, this 
benefactor is kept in the background It is not permitted 
to appear in the glamorous light of the newcomers We 
prefer to be silent, to maintain surreptitious relations 
with It What anaisthetic agent, we may well ask, has 
been treated with the lack of consideration, the gross 
carelessness accorded ether ” 

Although few English anxsthetists share this fervid 
protagonism for ether, we feel that most will agree that 
the author has written the best chapter on ether anes- 
thesia extant 


As regards chloroform, although the author docs not 
go so far as the edict of the Committee on Antesthcsia 
of the American Medical Association, which states 
“ The use of chloroform as the anaisthctic for major 
operations is no longer jusufiablc ”, yet in his reitcrauon 
at the end of Chapter VI he says “ Chloroform, while 
ideal in efficiency, is a dangerous poison In the light 
of present-day pathology, chloroform should cease to 
be used as an anaisthctic in obstetrics ” 

Surgeons will be interested in an admirably lucid 
description of refrigeration analgesia 

There is an interesting chapter on the history of 
anaisthcsia, with excellent illustrations portraying Homer, 
Du Bartas, William Shakespeare, and Dr Crawford 
Long 

Widely read by anxsihctists in the English-spcakmg 
countries, this privilege is now extended to Laun America, 
Dr riagg having published a Spanish version of the 
present edition “ as a gesture of goodwill and in token 
of a sincere and friendly effort at intcr-American medical 
collaboration ” 


BOOK NOTICES 

[The Editorial Committee acknowledge with thanl s the receipt of the following volumes A selection will 
be made from these for review, precedence being given to new books and to those having the greatest 
interest for our readers ] 


Symposium on Fractures and Dislocations Re- 
printed by the United States Office of War Informa- 
tion from the Surgical Clinics of North America 
(Chicago Number) for February, 1945, with the 
permission of the publishers, the W B Saunders 
Company, Philadelphia and London 9 x 6 in 
Pp 209 4- VI, with 139 illustrations 

Symposium on Neuropsychiatnc Diseases Re- 
prmted by the United States Office of War Informa- 
tion from the Surgical Clinics of North America 
(Chicago Number) for January, 1945, with the 
permission of the publishers, the W B Saunders 
Company, Philadelphia and London 9x6m 
Pp 268 -I- VI, with 44 illustrations 

The Medical Annual, 1945 A Year Book of Treat- 
ment and Practitioner’s Index (Sixty-third Year) 
Edited by Sir Henry Tidy, KBE, MA, MD 
(Oxon ), FRCP, and A Rendle Short, M D , 
B S , B Sc , F R C S 8i X 5* in Pp 410 + ix, 
with 47 plates and 61 illustrations in text 1945 
Bristol John Wright & Sons Ltd 25s net 

The Principles and Practice of Rectal Surgery By 
William B Gabriel, M S (Lond ), F R C S (Eng ), 
Surgeon to St Mark’s Hospital for Cancer, Fistula, 
and other Diseases of the Rectum , Surgeon to the 
Royal Northern Hospital Third edition 9i X 6 
in Pp 432 + IX, with II coloured plates and 237 
illustrations, some in colour 1945 London H K 
Lewis & Co Ltd 45 s net 


Extensile Exposure applied to Limb Surgery By 
Arnold K Henry, M B (Dubl ), M Ch (Hon , 
Cairo), F R C S I , Emeritus Professor of Climcal 
Surgery in the University of Egypt 9J x 6J 
Pp 180 + viii, with 127 illustrauons 1945 Edin- 
burgh E &. S Livingstone 30s net 

Technique in Trauma Planned Timing m the Treat- 
ment of Wounds including Bums From the 
Montreal General Hospital and McGill University, 
by Fraser B Gurd, M D , CM, and F Douglas 
Ackman, M D , C M , and collaborators 10 7 in 

Pp 68 + VII, with 17 illustrauons and 3 coloured 
plates 194s London William Hememann 
(Medical Books) Ltd 15s net 

Duodenal and Jejunal Peptic Ulcer By Rudolf 
Nissen, M D , Attending Surgeon, Jew'ish Hospital 
of Brooklyn, formerly Professor of Surgery and 
Head of Department of Surgery, Umversity of 
Istanbul, and Associate Professor of Surgery, Umver- 
sity of Berlin With a Foreword by Professor Owen 
H Wangensteen 8J x yf in Pp 143, with 123 
illustrations 1945 William Hememann (Medical 
Books) Ltd 21S net 

Tratamiento Pre y Postoperatorio By F 
Domcnech-Alsina, Ex Associate Professor of Sur- 
gical Pathology of the Faculty of Medicine of 
Barcelona, and J Pi-Figueras, Surgeon, Hospital 
of Santa Cruz and San Pablo, Barcelona 9I x 6f m 
Pp 519 X xvi, with 75 illustrations 1945 Barce- 
lona Salvat Editores, S A Price not stated 
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THE SURGERY OF THE THYMUS GLAND* 

By GEOFFREY KEYNES, London 


The thymus gland seems to have been unknown to 
Hippocrates and Aristotle, and was first mentioned 
by Rufus the Ephesian m his enumeration of the 
discoveries in anatomy made at the School of 
Alexandria under the Ptolomies It was Galen 
who first assigned to the thymus its supposed 
mechamcal function of supporung the vena cava 
and Its tributaries, and of protecting it from contact 
with the sternum This behef held the field for 
many centuries, bemg repeated m the sixteenth 
century by Vesahus and his successors In the 
seventeenth century the structure and anatomy of the 
thymus were to some extent elucidated, and Ghsson 
first suggested that its activities might be in some 
way connected with the growth of the foetus This 
was repeated by Sir Asdey Cooper in his monograph 
on the thymus m 1832, and he was the forerunner 
of a host of invesugators who, in more recent times, 
have endeavoured without success to demonstrate 
some active principle or hormone in the thymus 
related to growth It was again Sir Astley Cooper 
who drew attention to the fact that the thymus often 
became enlarged in association with what we now 
call toxic goitre, but again this clue failed to lead 
to any proof that the thymus had a defimte function 
m relation to other endocrine organs such as the 
thyroid It seems, therefore, that if the thymus 
gland IS indeed a member of the endocrine orchestra. 
Its notes are so muffled that no one, even of the most 
able investigators, has been able to distmgmsh them 
Along with this empty record of achievement m 
elucidating the function of the thymus, we may note 
an almost equal absence of surgical interest To 
illustrate this there is the fact that m the whole 
range of the British Journal of Surgery from its 
beginmng m 1913 to the present time not a single 
contribution has been made on the surgery of the 
thymus, although this journal covers the most pro- 
gressive period in the long history of surgical science 
It might appear, therefore, that the surgery of this 
organ is a somewhat barren subject, but, in fact, 
there is now something of interest to commumcate 
in an account of a contribution which surgery has 
been able to make dunng the last four years towards 
an understanding of the pathology, if not of the 
physiology, of the thymus gland It is a good 
example of what Lord Moymhan used to call “ the 


* A Hunterian Lecture delivered at the Royal College 
of Surgeons, June 13, 1945 
VOL XXXIII — NO 131 


pathology of the hving ”, when he wished to empha- 
size the inportance of surgery in advancing our 
knowledge of disease in the human body 

EMBRYOLOGY 

It IS obvious that the embryology of any ductless 
gland may have an important bearing on its ultimate 
function, and it is therefore desirable to know with 
accuracy the origin of the various constituents of 
the thymus Many studies of this have been made, 
but the most satisfying and convincing account was 
that pubhshed by E H Norris in 1938 This 
investigator states that the thymus is derived from 



Fig 238 — The ihjTnus in the human fcetus 

the third branchial complex, that is, from both the 
endodermal pouch and the corresponding ectodermal 
sinus in the embryo He finds that the third cervical 
smus IS the pnmordium of the primitive thymic 
cortex, and the source of the Hassall’s corpuscles, 
which are the most conspicuous epithehal constituent 
of the fully formed gland The epithehum of the 
endodermal pouch gives nse to the syncjmal cyto- 
reticulum of the gland, the cells of which are much 
less conspicuous than the Hassall’s corpuscles in 
the normal gland The bulk of the gland consists 

13 
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of the thymic lymphocytes These are of mesen- 
chymal origin, and secondarily invade the gland 
after it has been entered by blood-vessels and con- 
nective-tissue cells Lastly, the fibrous reticulum 
or framework is not derived from the epithehal 
elements, but from the connective-tissue cells in the 
adventitia of blood-vessels and in the capsule Norris 
does not find that any part of the thymus comes 
from the fourth cervical sinus of the embryo, though 
other observers, notably J R Gilmour (1937), 
beheve that a variable portion is derived from tins 
source, this portion sometimes being situated in the 
neck m relation to the thyroid gland 



Fig 239 — Stained section through the human thjmus 

When the human foetus is born the thymus is a 
relatively large structure which seems to occupy a con- 
siderable proportion of the upper thorax It is shaped 
more or less as in Ftg 238 As it is composed 
of a number of separate lobules, a section through 
Its mass, when smtably stained, presents the appear- 
ance seen m Fig 239 

COMPARATIVE ANATOMY 

It IS impossible to beheve that this large and 
comphcated structure possesses no function in the 
ammal economy Its presence is not pecuhar to 
man, and I have the authority of Professor F J 
Cole, Emeritus Professor of Comparative Anatomy 
at Reading Umversity, for the statement that a 
thymus is foimd in all chordate animals That is 
to say. It IS represented m whales, elephants, mice, 
and all other mammals, in birds, in reptiles, and in 
all true fishes It is even said to have been identified 
in amphioxus, the most primitive chordate of all 
In one fish the developing thymus has ducts connect- 
ing It with the phai^mx, presumably persistence 
of the endodermal pouch already mentioned, but 
these disappear during development In all fully 
developed ammals it is a ductless gland It is usually 
larger in yoimg ammals than in old, but it certainly 
does not disappear in adult human beings, as has 
often been beheved This wiU be referred to again 
later 


SURGERY OF THE THYMUS 

The paucity of surgical references to the thymus 
in the literature of this country has already been 
mentioned It has, nevertheless, attracted the 
attention of surgeons in other countries, particularly 
in France 

THYMIC ASTHMA 

There is a well-known condition sometimes seen 
m young children known as ‘ thymic asthma ’, m 
which there is a recurrent difficulty m breathing 
associated with stridor and cyanosis Death some- 
times ensues This has been supposed to be due 
to the pressure in the thorax of an abnormally large 
thymus, and attempts have therefore been made to 
relieve the supposed obstruction to respiration by 
removing the thymus A French surgeon, M 
Victor Veau (1924), reporting to the Sixth Congress 
of the International Surgical Society in 1923, stated 
that tlirce operations had been tried (i) Exothymo- 
pe\y, or fixauon of the gland in the substemal 
space , (2) Resection of the manubnum sterm to 
relieve pressure (3) Thymectomy M Veau 
claimed a considerable measure of success for the 
operation of thymectomy, which was performed 
through the neck First, an incision was made 
above the suprasternal notch (Fig 240) Secondly, 



Tig 240 — Th>mcctom>, first stage the incision 

(.After Veati ) 

the soft tissues were dissected down to the thymus 
(Ftg 241) Thirdly, the capsule of the gland was 
sei2ed, and part of the gland dragged up through the 
opening (Ftg 242) It was always a partial resection, 
since the lower part of the gland could not be reached 
None of the children operated on had died on the 
operating table, but 30 per cent of them were dead 
from various causes, such as infections or broncho- 
pneumonia, within a month of the operation It 
was claimed, however, that in four-fifths of the oper- 
ated children the attacks of suffocation ceased, and 
stridor was less In 1910 M Veau had proclaimed 
e’etatt Vage d’01 de la chtrurgte thymtque, but this 
golden age was short-hved Medical opinion has 
fluctuated as to whether the thymus gland is really 
the cause of thymic asthma, and it is no longer 
generally believed that the thymus is the cause of 
death m the so-called “ status lymphaticus ” * But 
apart from this there was another good reason why 


* This much debated question was settled in the 
negative by Young and Turnbull in 1931, working for 
the Status Lymphaticus Investigation Committee 
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surgery for this condition has faded out and has not 
been heard of for many years 

An enlarged thymus gland can be demonstrated 
m infants by X-ray photographs because of its 
relauvely large size, as is seen in Fig 243, A But, 



Fig 241 — ^Thymeaomj, second stage dissection of 
the soft tissues {After Veau ) 


None of these would have been amenable to surgical 
removal, though the 14 tumours called lympho- 
sarcoma and Hodgkin’s disease could be temporarily 
improved by X-ray therapy The removal of thymic 
tumours has, m fact, seldom been attempted, and 
most of those that have been removed were m patients 
who had myasthema gravis associated with the 



Fig 242 — Thymectomy, third stage exteriorization 
and ligature of the gland (After Veau ) 


consistmg largely of lymphoid cells, it can be made 
to disappear rapidly under X-ray irradiation Fig 
243, B shows the efect of irradiation on the thymus 
seen m Fig 243, A (Dr Ralph Phiihps) — a sufficient 
demonstration of why surgical treatment has ceased 
to be practised 


growth It seems that of the five lands of thynuc 
tumour )ust mentioned, the epithehal tumour is 
the only one that is ever found coeusting with 
myasthema gravis, and furthermore, when the 
epithehal tumour does occur, the association with 
myasthema is almost invariable 



A B 

Fig 243 — Radiographs showing the effect of irradiation of an enlarged thjmus A, Before irradiation, 

B, After irradiation 


THYMIC TUMOURS 

The other possible apphcation of surgery to the 
thymus was in the removal of tumours arising from 
the gland Thymic tumours are, however, un- 
common A report on this pomt pubhshed m 1932 
by Symmers (1932) records that among 17,000 
post-mortem exammations performed at the Bellevue 
Hospital, New York, 24 thymic tumours were found 
These were constituted as follows — 


I,>Tnphosarcoma 9 

Perithehoxna 8 

Hodgkin’s disease 5 

SpindJe-celled sarcoma i 

Epithelioma x 


The first recorded operation for bemgn thymic 
tumour with myasthema was done by Blalock, of 
Baltimore, m 1936 This was successful, the 
pauent being well four years later Campbell 
reported uvo more such operations in 1941, one 
patient surviving with improvement Two siimlar 
attempts which had been made in Germany by 
Sauerbruch, reported by Adler (1937) and Obiditsh 
(1937)1 resulted only in the death of the patients 
The mention of the epithelial tumours has thus 
mtroduced the disease known as myasthema grains, 
and at this pomt a digression must be made into 
the realms of medicine and physiology 
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MYASTHENIA GRAVIS 
Myasthenia gravis is reputed a rare disease^ and 
many pracutioners pass through the practice of a 
lifetime without ever having seen an example of it 
It iSj however, probably not really so uncommon 
as IS usually supposed It is one of those chronic 
complaints of which httle has been heard because 
treatment has been unsatisfactory, so that patients 
have been shelved as ones who could not be helped 
beyond a certain point Patients of this type seem 
to accept their fate, and tend to be forgotten Once 
some new and more effective treatment becomes 
established those forgotten ones that have survived 
begin to emerge from their hiding places, and a 
supposedly rare disease is found not to be so rare 
after all This is already happening in relation to 
myasthema gravis with the new hope afforded by 
the surgical treatment that has recently been prac- 
tised 

Myasthenia gravis in its severer forms is a truly 
terrible disease The extreme muscular weakness 
and a sense of hopelessness pervade the patient’s 
mentahty, and this makes worse the already melan- 
choly aspect so often resulting from the fallen 



eyehds, the hanging )aw, the snarling expression 
when the patient tries to smile, and enfeebled hmbs 
In addition, the eyes move unequally, or even become 
completely immobile, and speech is reduced to a 
few imperfectly articulated words Many patients 
cannot raise their food to their mouths, and when 
It IS put there cannot chew it Fluids are regurgi- 
tated through the nose, coughing is feeble and 
ineffective, and breathing is shallow No wonder 
that the ultimate fate of these unfortunate people 
IS so often a terminal infection of the lungs 

The chmeal picture of myasthema gravis presents 
endless variety, and is fascinating to study, but this 
IS not a medical commumcauon and it must not 
enter into too much chmeal detail Mention must 
be made, however, of the immense hghtemng of the 
burden that most of these patients have experienced 
since the introduction by Remen in 1932 of the 
drug prostigmine, its use in this country being due 
largely to the work of Dr Margaret Walker (1934), 
of the L C C Medical Service Through its agency 
no pauents have been cured, but the hves of many 
have been prolonged for years, and nearly all have 
been enabled to live at a higher level of activity for 
the time that they were spared It is, of course, 
only with the help of prostigmine that any operation 
on these patients can be fairly safely performed 


This leads to a brief review of the theory of 
causation of myasthenia gravis, and Fig 244, after 
McEachern (1943), presents the idea m a simple 
diagrammatic form It is believed that the sub- 
stance called acetylcholine is produced in the 
neighbourhood of the )unction between the motor 
nerve-endings and the muscle-fibre When the 
nerve is stimulated a minute quantity of acetyl- 
choline is exploded, and this chemical change 
somehow activates the muscle Limitauon of its 
action IS determined by the presence in both blood 
and tissues of another substance, cholinesterase, 
an enzyme which destroys excess of acetylcholine 
The balance of these reactions results m normal 
action of voluntary muscle The poison curare, 
which produces paralysis of voluntary muscles, is 
believed to act by interfering with the response of 
the muscle-fibre to the chemical stimulus The 
state of the myasthenic pauent is very much hkc 
curare poisoning, and the facts are best fitted by the 
supposition that the circulation of such an individual 
contains a substance which tends to inhibit the 
production or the acuon of acetylcholine It has, 
in fact, recently been demonstrated by Wilson and 
Stoner (1944) at Sheffield that the serum of myas- 
thenic patients docs contain a substance which can 
be proved in the laboratory to interfere with 
transmission of an impulse in an ordinary muscle- 
nerve preparation Another experiment done in 
Australia (Trcthcwic and Wright, 1944) has shown 
that myasthenic scrum interferes with the producuon 
of acetylcholine by nerve-cells In the myasthemc 
pauent, therefore, muscular acuvity is enfeebled in 
all parts of the body, though why different muscles 
and muscle-groups should be affected so unequally 
and erratically as they are has not been explained 
It appears, however, that myasthenia is not a disease 
of the nervous system, nor of the muscular system, 
but is a biochemical abnormality likely to depend 
on one of the endocrine organs of the body, since the 
effect IS general, and its agent must be carried by 
the circulauon of the blood The acuon of prosug- 
minc in alleviating the myasthenia is believed to be 
by inacuvation of chohnesterase, so that acety Icholine 
can act in greater concentration on the muscle It 
would not have been suggested that the thymus 
gland was to be incriminated as the source of the 
poison producing the disease, had it not been 
nouced many years ago that occasionally tumours 
of the thymus were associated with a myasthenic 
state, and it was presumably on this basis that, as 
long ago as 1912, Sauerbruch (Schumacher and 
Roth, 1913) attempted to remove the thymus gland 
from a myasthenic patient The operauon was done 
through the neck, and cannot have been complete, 
though the patient’s condition was improved The 
experiment was repeated by Haberer in 1917 and 
again the patient was improved, but nothing more 
was heard of the operauon until 1941, when Blalock, 
of Baltimore, who, as mentioned, had already 
successfully removed a thymic tumour from a 
myasthenic patient, reported that he had tried the 
effect of deliberate removal of the thymus for 
myasthema although there was no demonstrable 
tumour But, unhke Sauerbruch, he reahzed that 
a total thymectomy could only be done by opemng 
the mediastinum, so as to give a complete exposure 
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of the gland Thas was a bold, but logical, step, 
and all honour is due to Blalock for having had the 
courage to do it Having done the operauon six 
times in 1941, begmmng in July, he pubhshed a 
short report at the end of the same year, and the 
results he obtained were favourable enough for him 
to recommend a continued trial of the operation 
In August, 1944, he reported on a series of twenty 
thymectomies, and his results continued to justify 
the procedure Meanwhile, in February, 1942, Dr 
Carmichael and Dr James Carson, working at the 
National Hospital for Nervous Diseases, Queen 
Square, invited me to do the operation on a myas- 
thenic patient under their care, since she was 



Fig 245 — The first thymus gland removed 

obviously going to die very soon if the disease was 
left to take its course This patient, a woman of 
31, was bedridden and helpless in spite of large 
doses of prosugnune, and was clearly a very bad 
surgical risk, the more so as she had to be put in the 
hands of surgeons and nurses who were totally inex- 
perienced in the management of myasthemc patients 

The thymus gland* {Ftg 245) was removed, and 
the patient, after a very rough passage, came safely 
through, and has, since that time, been able, with 
ups and downs, to lead a relatively acuve life, that is 
for over three and a half years For a year after the 
operation she was, indeed, able to work for ten 
hours a day on the land Begmmng in February, 
1942, I have performed the operauon fifty-one 
times Having had the good fortune to be assoa- 
ated for many years with Sir Thomas Dunhill and 
his work, I was accustomed to explorauon of the 
mediasunum in search of thyroid and parathyroid 
tumours, although I had never knowmgly dissected 
the thymus gland Knowledge of the thymus was, 
indeed, everywhere somewhat sketchy, and the very 
text-books of anatomy do not give a great deal of 
precise mformauon 

THE OPERATION OF THYMECTOMY 

The thymus being a bilobed structure lymg 
cenually in the anterior mediasunum, it seemed 


* The specimen is in the St Bartholomew’s Hospital 
College Museum 


sensible, as recommended by Blalock, to approach 
through a nudhne mcision, sphtung the sternum 
down to the third or fourth interspace This has 
been found to give direct access and complete 
exposure of the mediasunum, so that there was no 
need to comphcate the operauon by any uanspleural 
fine of approach The details of the operauon are 
as follows — 

I The subcutaneous layers are infiltrated with 
adrenahne 1-500,000 in normal sahne uansversely 



above the sternal notch, and verucally over the 
cenue of the manubrium and body of the sternum 
2 The skin incision (Ftg 246) is made in the 
same hnes Above the sternal notch it is deepened 
to expose the attachments of the sternothyroid 
muscles Over the sternum the verucal incision 
is taken through the periosteum down to the bone, 
and extends as far as the level of the fourth costal 
carulage In the earlier operauons I went as far 




Fig 247 — Schumacher’s sternum splitter 

as the fifth carulage in order to divide the sternum 
laterally into the fourth space Afterwards this 
seemed to be an unnecessary infringement of the 
mtegnty of the thoracic box, upon which the pauent 
depends for the mamtenance of breathmg, and I 
now divide the sternum only as far as the fourth 
carulage 
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(Photosraph by Hctmell) 


Fig 248 — The mediastinum opened 

3 A short incision is made in the midline 
between the sternothyroid muscles, and the tissues 
are separated by blunt dissection, so that the left 
forefinger can be inserted beneath the manubrium 
sterm The suprasternal hgament, usually accom- 
panied by a blood-vessel, is divided At this stage 
the upper horns of the thymus, which usually reach 
to the thyroid isthmus, can be readily demonstrated 
(Ftg 250, inset), and these may be useful as a 
guide to the inexperienced operator in identifying 
the mam bodies of the two lobes, but this is not 
essential 

4 The left forefinger is now pushed beneath the 
sternum, and the connective tissues of the medias- 
tinum are separated from the back of the bone 

5 Small flaps of periosteum are raised towards 
the third interspace with a rugme which is cautiously 
passed to just beneath the edge of the bone in the 
interspace A curved blimt dissector is next passed 
into the mediastinum to separate the pleura from 
the bone without mjury, and this is made to meet 
the finger exploring from above 

6 Schumacher’s sternum splitter {Fig 247) has 
seemed to be the most convement instrument for 
cutting down the sternum, and the lower blade is 
now introduced underneath the sternum It is 
removed when the central spht has reached the 
level of the fourth cartilage, and the bone is 
then cut outwards on either side into the third 
spaces, a smtable pattern of rib-shears being used 
for this 


7 A strong self-retaining retractor is then put 
in place so as to lift and separate the two halves of 
the sternum Bleeding during the process of 
sternum splitnng is usually not severe, but if it 
seems excessive some Horsley’s wax can be rubbed 
into the edges of the bone to control it 

8 When the mediastinum is exposed {Fig 248), 
all the structures are still covered with a layer of 
connective tissue, and no details can be made out 
This film IS divided with scissors strictly in the 
midlinc, and the two lobes of the thymus gland, 
pinkish yellow, smootli, and firm, come into view 
The pleura is closely applied to both lobes of the 
gland, and often covers them completely This is 
peeled away with the utmost care, so as to leave 
both pleura: intact if possible, and the full extent 
of the gland is gradually revealed {Figs 249, 250) 
Often the lobes extend some distance around the 
sides of the aorta, and so come to he right under- 
neath the lungs In the upper part of the medias- 
tinum the lobes he on the left innominate vein whence 
the upper horns extend into the neck Below, the 
lobes spread out m thin sheets on the surface of the 
pericardium to which the> find a firm attachment 
They arc separated hy blunt dissecuon from all 
these structures, blood-vessels arc clamped and tied 
with the finest catgut, and the gland is removed 
It is usually impossible to idenufj with any certainty 
the branches supplying the gland from the intern^ 
mammary arteries, because they are so small 
Bleeding is avoided by clamping and tying any 
likcly-looking strands of tissue The \cnous drain- 
age of the gland is concentrated in two large vessels 



{Photograph Hennell ) 


Fig 249 — The thymus gland dissected 
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running on the back of each lobe These unite 
into one short trunk (Fig 251), usually of consider- 
able size, which drains the blood into the front of 
the left innominate vein This thymic vem is 
mvanably present, and is a possible source of 
dangerous bleeding unless it is securely tied It 
must therefore be identified with certainty every 
time 



Fig 2S0 — ^Drawing of disseaed thymus 


9 This dissection should have exposed all the 
mediastinal structures already mentioned, and they 
should be left clear if the whole of the thymus gland 
has been removed (Figs 252-254) The retractor 
IS now taken out, the two halves of the sternum are 
allowed to spring back into their proper places, and the 
soft tissues over them are securely sutured in two 
layers with interrupted sutures of strong catgut As 
Dunhill pomted out long ago, it is not necessary to 
fix the sternal halves with any special sutures through 
the bone, since they are held firmly enough by 
sutures superficial to the bone This cancellous 
bone heals very rapidly, and only in one patient has 
non-umon been observed Approximation of the 
bone edges is made easier by liftmg the patient’s 
shoulders forward during the process of suturmg 

10 The skin is accurately closed with fine 
sutures and chps, and dressmgs are strapped over 
the wound It is important not to use any sort of 
bandage, smce the maximum excursion of the chest 
must be mamtained after operation 

The aneesthetic, given to my patients by Dr 
Frankis Evans and Dr L H Morns, is a pentothal 


induction followed by cyclopropane or gas and 
oxygen The intrathoracic pressure must be fully 
controlled throughout the operation, and an intra- 
tracheal tube has been used for most of the patients 



Fig 251 — Showing the venous drainage of the thymus 

It is probably better, however, not to use the tube 
if the anesthetist feels confident he can do without it, 
smce this ehminates one source of tracheal irritation 
and mucus secretion 



{Photograph by HermeU ) 


Fig 252 — The gland remo\ cd 

Though the operauon was desenbed by Blalock 
as a tedious one occupymg 1 1 — 2 hours, I have found 
that It takes, without any hurry, an average of 60 
nunutes Expenence has shown that post-operative 
shock is not severe, and there is no necessity for 
great speed 
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The anatomical points which may be emphasized 
are (i) The invariable precence of the large thymic 
vein draining into the left innominate , (2) The 
close union between the lobes of the thymus and 
both pleural membranes , (3) The extension of the 



iPhotoi’raph b\ Hcmiell ) 

Fig 253 — The appearance of the mcdtasunum after removal 
of thymus 


th5mius far downwards over the pericardium and 
Its firm attachments in this region These tliree 
points serve to demonstrate the folly and danger 
of attempting to remove the thymus gland through 
an incision over the suprasternal notch without 
splitting the sternum This operation was done 
by Sauerbruch m 1911 and has been repeated even 
in recent times, but it is unlikely to be practised in 
the future 

THE THYMUS GLAND 

It will be of interest at this point to consider in 
more detail the size, weight, and conformation of 
the thymus gland in the hvmg adult subject Ideas 
have been vague hitherto because the gland is not 
easy to identify in the dead body at post-mortem, 
and IS almost impossible to isolate in its shrivelled 
state as found in the ordinary dissecting-room body 
Furthermore, it has frequently been stated that the 
thymus is “ abnormal ” or “ enlarged ” in 50 per 
cent of the myasthemc patients who come to the 
post-mortem table, although it was very uncertain 
what was the normal size of the gland in adults, so 
that comparison was difficult Careful investiga- 
tions by Bratton (1925), Young and TurnbuU (1931), 
and others, seem, however, to have established 
(i) that the thymus is relatively largest just before 
birth, and that from this point it does not grow in 


proportion to the rest of the body , (2) that it is 
actually largest about the age of puberty, and 
gradually shrinks during the rest of the individual’s 
life Yet It IS by no means so shrunken in normal 
adults as has been supposed, and it may weigh as 
much as 10-20 g even up to the age of 30 or after 
It does undoubtedly decline m old age, and since 
most dissecting-room bodies arc those of aged 
people, the notion of the thymus being a thread-hke 
organ has naturally gamed currency 

The systematic removal of thymus glands from 
myasthenic patients has now shown that it is not, 
as a rule, grossly abnormal m this disease It is 
always there, and can be readily identified Occa- 
sionally It is very large I have removed one w eighing 
31 g from a man aged 37 On the other hand, 
another, from a woman of 36, weighed 2 7 g But 
usually It is within the limits of normal The 
average weight of 36 glands from myasthenic 
patients has been 15 g The total weight of the 
gland has in any event no parucular import m 
relation to disease It usually consists to a large 
extent of lymphoid cells, connective tissue, and fat, 



Fig 254 — Drawing of tJie appearance of the mediastinum 
after removal of thjmus 

whereas its activity presumably depends on the pro- 
portion of active epithehal cells, invisible to the naked 
eye, which do normally decrease after the age of 25 
The thymus is an elongated bilobed organ, 
extending from the thyroid isthmus to the peri- 
cardium It may be as much as 8 or 9 in long 
There are varying degrees of union between the 
lobes m the midline Apart from this there is very 
great variation in details of shape, as can be seen from 
the diagrammatic records of all the glands removed 
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(Fig 258) The anatomical relations of the gland 
already described are fairly constant, though m the 
first patient I operated on the right lobe lay behind 
the left innominate vein mstead of m front of it 
(Fig 255), and in the twenty-fourth patient the 
whole gland lay behind this great vein (Fig 256), 
making its removal a httle more difficult 



Fig 255 — Showing the 
right lobe of the thjmus l>mg 
behind the left innominate vein 
instead of in front of it 



Fig 256 — Case 24 Show- 
ing the th> mus gland lying 
entirelj behmd the left innomi- 
nate vein 


THYMOMAS 

Reference has already been made to the occa- 
sional association of a thymic tumour with myas- 
thema gravis This association has an important 
bearing on the treatment of myasthema by thymec- 
tomy, expenence havmg shown that any myastherac 
patient may have a thymoma, often imsuspected 
Blalock (1944), in his recent review of 20 patients 
treated by thymectomy, reported that he had found 
a benign tumour on 2 occasions Both of these 
were successfully removed, and the patients were 
greatly benefited, one being apparently qmte cured 
The incidence of tumours in my series is approxi- 
mately the same, 51 patients having produced 6 
tumours It seems, therefore, that at least i m 10 
of the patients coming to operauon is found to have 
a tumour, and the impbcations of this fact are of 
considerable importance Both Blalock’s tumours 
were bemgn, but of my six tumours one was already 
infiltrating the pencardium, pleura, and lung, and 
was ]udged to be inoperable The patient died 
soon after the operauon, and was found at autopsy 
to have compression of a main bronchus It was 
evident that she could not have survived for very 
long m any event The other five tumours were 
apparently benign, though theu thick capsules 
were densely adherent to the pleura covering them 
and to the pericardium, thereby increasing the 
difficulty of removal and the risk of the operation, 
smce It may be impossible to avoid opemng the 
pleura widely Thoracic surgeons do not regard 
opemng the pleura as in any way affectmg the out- 
come of their operauons, and it is, m fact, part of 
their rouune procedure Myasthemc pauents, how- 
ever, have a very much smaller margm of respiratory 
reserve than other people, as well as a tendency to 
excessive secreuon of mucus, and even a temporary 
collapse of the lung is to be avoided if possible 


One of my five pauents with bemgn tumours died 
after the operauon from atelectasis of the lungs 
The other four survived the operauon, but two of 
them, after improvmg very greatly for a time, had 
severe relapses of the myasthema and died within 
three months of respiratory failure Only two of 
the SIX tumour pauents are ahve to-day , one, two 
years later, is very much better than before the 
operauon The other was operated on only recently 
These apparently bemgn tumours are, as I have said, 
thickly encapsulated, but, nevertheless, they show 
a tendency to burst through this capsule, and 
histologically they consist of a homogeneous mass 
of epithehal cells in a state of great activity Their 
appearance suggests to me that the margin between 
innocence and malignancy is rather fine, and I 
feel sure that the removal of these tumours at as 
early a stage as possible is of the greatest importance 
to the pauent’s welfare Two patients whom we 
judged to be too ill for operauon died shortly after 
we had first seen them and proved to have tumours, 
one of them mahgnant \Ve have nouced that all 
pauents with tumours tend to respond more slowly 
and incompletely than most to prosugmine The 
tumour may be of large size One of mine weighed 
66 g with the thymus gland attached, and it is to be 



Fig 257 — Radiograph showing shadow of th>TOic tumour 
(indicated by arrow) 


expected that an encapsulated tumour of this kind 
would be demonstrable by radiography before 
operauon The ordinary myasthemc thymus can 
never be shown by X rays, bemg insufficiently 
opaque The tumours can be demonstrated if they 
happen to overlap the shadow of the aorta, as is 
seen in one of my senes (Fig 257), but if they do 
not do so It may be very difficult to detect them 
Clearly, however. X-ray examinauon should be part 
of the rouune invesugauon before operauon The 
10 per cent incidence of these very acuvely growmg 
tumours is also a pomt in favour of thymectomy m 
an early stage of the disease, smce it may be possible 
to forestall their appearance by so domg Our 
expenence suggests that when they occur the 
prognosis becomes very bad indeed 
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RESULTS 

All the 51 operations except one were done at 
the L C C Hospital^ New End, Hampstead, where 
I have been assisted by Mr J E Piercy The 
burden of almost the whole of the post-operative 
management has been borne by Mr Piercy and the 
nursing staff at New End, to whose skill and assiduity 
many of the patients owe their lives Dr Carson 


and I were anxious from the outset that the issue 
should not be clouded by any doubts as to the 
diagnosis of myasthenia gravis in every patient, and 
the great majority were carefully observed by the 
physicians at Queen Square before being transferred 
to New End for operation Most of them were also 
subjected to the test of injection of prostigmine 
into the brachial artery This strengthens the 
flexor muscles of the forearm in the myasthenic 
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patient, but has the opposite effect in the absence The youngest patient was 15, the oldest 54 Of 

of myasthenia We beheve that there were no errors the 51 patients 4 were under 20, and 7 were over 

in diagnosis, and we avoided, moreover, operating 40, so that 40 came into the two decades 21 to 40 

on any panents whose disease was so mild that they The duration of the diseased state before operation 

were able to hve an almost normal hfe with the help varied from 20 years to 4 months In three-quarters 

of prostigmme All our patients, in fact, could be of the patients the history was 5 years or less 

described as severe or very severe examples of the Of the 51 patients operated on 13 are dead and 
disease, and most of them were maintained on very 38 ahve I will first consider the operative mortahty 
large doses of prostigmme, with or without ephedrine It must be reahzed that myasthenic patients present 
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no ordinary problem in post-operative treatment 
They are often greatly debilitated, their respiratory 
and cough muscles are often very weak — they may 
have difficulty m eating and swallowing They 
are extremely susceptible to pulmonary infections, 
and apart from this are prone to have respiratory 
crises m which thick mucus collects m the bronchi 
and cannot be expelled Sometimes they secrete 
floods of frothy mucus m which they seem almost 


operative mortality of i6 per cent, but it is perhaps 
misleading to regard this figure as represenung the 
risk of operation in our hands at the present time, 
for scrutiny of the list in chronological order shows 
that 7 operative deaths occurred among the first 
21 patients, and only i in the next 30 This extra- 
ordinary drop in the incidence of deaths must, I 
think, be m part attributable to increasing experience 
both operative and post-operative It cannot be 
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Fsg 258 — Scmidiagrammatic drawings recording the size and shape of 41 
th>mus glands removed at operations, excluding lh>momas (reduced to one quarter 
of actual size) {Drawings by J G Wilson, H J Ashton, and Mrs Raierat) 


Case so Weight 7 s g 

to drown Occasionally they suffer from an associ- 
ated thyrotoxicosis which may be very severe 
Looking back on our series it is a matter of surprise 
to me that of the 13 who have died, only 8 could be 
called operative deaths This might be called an 


all luck, though it may be argued that ill fortune did 
attend our efforts at first, since among the first seven 
deaths after operation were patients with (i) a 
mahgnant tumour, (2) rheumatoid arthritis and 
brown atrophy of the heart muscle, (3) chronic 
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responded well, though slowly, to prostigmme Thy- 
mectomy was done m November, 1944, and he was 
found to have a thymic tumour weighing 66 g This 
was removed, and he made a dramatic recovery, so that 
he was discharged from hospital a month later apparently 
almost well and free from symptoms (Fig 261) A week 
later, however, all his symptoms returned, and he died 
with acute myasthenia three months after operation 
Nothing which could account for the relapse was found 
at the autopsy 

These four examples illustrate the extremes of 
success and failure, and there is much variation in 
between We have had difficulty in deciding how 
best to classify the results, smce there is no uniformity 
in the manifestations of myasthenia It is easy to 
say if a patient is quite well, or if there is no improve- 
ment at all, but hard to assess intermediate states 
We have in the end decided to recognize four 
categories — 

A Quite well, normal life without prostigmme 
B Greatly improved, but needing some prostigmme 
C SomewViafi rmpitsveA, before 

D No improvement 

Of the 51 patients operated on 18 cannot be 
included in the results because of — 

Post-operative deaths 8 

Mentally abnormal i 

Too recently done 9 

18 

Thus, there are 33 to be classified, and a careful 
follow-up gives these results — 


A WeU 9 

B Greatly improved ii 

C Somewhat improved 8 

D No better 5 


It is noticeable that all the patients in group A 
had short histones, the longest being two years , 
those in group D had long histones (6, 9, 20 years), 
or a tumour (2 patients) , those in group C had long 
histones (4 to 16 years), or a tumour (i patient) , 
those in group B had histones varying from 4 months 
to 6 years, but more were short than long 

These observations seem to provide some answer 
to the questions that naturally arise as to prognosis 
In brief, it is the younger patients with the shorter 
histones who will give the best response Patients 
have now been apparently cured for as long as three 
years, so there seems to be some hope that the 
results may be permanent 

HISTOLOGY 

The histology of the thymus gland is being 
investigated m detail by Dr Coffins, of Sheffield, 
and Dr Bratton, of the L C C Service Glands, 
both from normal adults and from myasthemc 
patients, are being examined, and it has not been 
easy to detect any constant difference between them , 


but the invesugators believe that they are now 
finding in most of the myasthenic glands an abnormal 
development of foci of clear cells resembling the 
so-called germinal centres of lymph-glands It 
IS just possible that these cells are derived from the 
epithelial elements of the embryonic gland, and that 
they arc the real culprits producing the poisonous 
secretion responsible for myasthenia gravis The 
Hassall’s corpuscles, so conspicuous in all thymus 
glands, arc likely to be innocent of all evil The 
tumours removed consist of solid masses of large 
clear cells, also probably of epithelial origin These 
matters will be reported on in detail at some future 
date 

BIOCHEMISTRY 

In the future, too, lies the full investigation of 
myasthemc thymus glands by biological assay The 
glands removed arc being kept in cold storage 
against the umc when Dr Parks at the Mount 
Vernon Institute of the Medical Research Counal 
will have time to devote to this problem The 
investigation seems full of promise 

This paper desenbes a recent advance along one 
of the by-paths of surgery Let it be remembered 
that seemingly unimportant by-paths may ultimately 
lead to main roads 

Acknowledgement — The colour photographs 
{Figs 248, 249 and 252, 253) were taken by Mr 
Percy Hcnnell of the Metal Box Company, working 
on behalf of the Medical Research Council 
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CONSTRICTIVE PERICARDITIS* 

By T holmes SELLORS 


Surgical intervention in disorders of the human 
heart is still regarded as something in the nature of a 
dramatic adventure, although in recent years it has 
been shown that the surgeon’s hand is more kmdly 
tolerated than was once thought possible At the 
end of the last century Weill and Delorme were 
urging that in constrictive pericarditis ‘ c’est a la 
chirurgie qu’il appartiendra un jour de dehvrer le 
coeur de la coque qm I’etrangle ’ An occasional 
attempt here and there to free the heart from its 
trammels remained a surgical curiosity, and only 
m the past decade has it been accepted as a recogmzed 
procedure Even now related experience is hmited 
and variations of opimon exist m the surgical 
treatment of this cripphng disease 

HISTORICAL 

The local evidence of pericardial constriction 
is associated with other changes in the body, both 
of primary and secondary importance Pick’s 
disease is a title frequently used in this connexion, 
though It has been shown that priority of description 
definitely belongs to Richard Lower (1669) He 
clearly recogmzed the syndrome with the failure of 
the heart to relax fully in diastole as being the 
pnnciple factor in the defective cardiac output 
He also noted an mspiratory suppression of the 
pulse (pulsus paradoxus) and gave an explanation 
of this phenomenon, thus antedating Kussmaul 
(1873), whose name is usually associated with this 
form of pulse, by more than two centuries The 
work of two Enghsh physicians, both from Guy’s 
Hospital, also ments a recogmtion that has only 
recently been accorded it in American hterature 
Chevers (1842), from his post-mortem records, 
found no evidence of rheumatic origin in the pen- 
cardial adhesions whose contracaon round the 
heart leads to “ compressing its muscular tissue and 
embarrassing its systohc and diastohc movements, 
but more parucularly the latter ” Wilks (1871) 
noted that “ in a well-marked case of disease with 
cardiac symptoms in young persons without any 
valvular bruit pericardial adhesions may be fairly 
expected ” Other early references have been dealt 
with in Herrick’s Short History of Cardiology (1942) 
and in the works of Paul White (1944) 

The frequent use of the name of Pick (1896) m 
connexion with constrictive pericarditis is the 
outcome of a senes of cases in which he differentiated 
between liver cirrhosis associated with and resulting 
from pericarditis and the enlarged icing-sugar liver 
which occurs in cases of polyorrhomemtis (poly- 
serosias) About the same time the possibihties 
of active surgery were being considered by Weill 
(1895) and Delorme (1898) in cases of defimte 
constriction The study of the adherent peri- 
cardium which led up to Broadbent’s classic des- 
cription (1895) did, however, lead to considerable 

* Being based on a Hunterian Lecture delivered at 
the Royal College of Surgeons, April 28, 1944 


confusion, not yet fully clanfied The type of case 
with an enlarged heart, fixed apex beat, systohc 
recession, and diastohc shock should come under 
the heading of mediastmo-pericarditis and be in no 
way confused with constrictive pericarditis The 
whole picture of these two conditions is almost 
diametrically opposed, the only common factors 
that they possess bemg a pericardial pathology and 
mterference with circulatory function 

The first surgical attempts to obtain freedom of 
action for the restricted heart were based on Brauer’s 
operation of cardiolysis, m which costal cartilages 
and part of the adjacent sternum over the left heart 
were excised Bourne (1924) recorded at least 
25 cases and Srmth and Liggett (1929) 107 instances 
of this operanon, though the condition for which 
operation was tmdertaken was not one of pericardial 
constnction in the strict sense of the term It seems 
probable at the present time that the Brauer type 
of operation has httle place m cardiac surgery and 
none m constrictive pericarditis, though it is admitted 
that It may constitute the approach stage for the 
operation of pericardiectomy 

Constrictive pericarditis which ties down the 
heart movement and produces chrome compression 
can only be reheved by some direct form of excision 
of the cicatrized pericardium Among early attempts 
at this type of surgery already advocated by Delorme 
were those of Rehn, Hallopeau and Sauerbruch, but 
the first comprehensive senes of cases was published 
by Volhard and Schmieden (1923-6) The work 
of these last constituted the real foundation on 
which the present understanding and treatment of 
the condition is based Churchill’s first case in 
1929 afforded considerable stimulus to the English- 
speaking world, and figures and accounts have been 
pubhshed by Blalock and Burwell, White, Churchill, 
Beck, Heuer, Harnngton and others 

GENERAL PICTURE 

By defimtion the essence of constrictive peri- 
carditis hes in the fact that contraction of patho- 
logically formed intrapericardial adhesions restricts 
the normal action of the heart It is well known 
that adhesions can exist without obvious inter- 
ference with function , on the other hand extra- 
pencardial adhesions dragging on a diseased heart 
may add to its enlargement At this point it is 
advisable to emphasize again the precise differentia- 
tion beuveen the constrictive and non-constnctive 
forms of adhesion Armstrong (1940) examined 1 14 
collected post-mortems with extensive pericardial 
adhesions and found that in those cases (72 in num- 
ber) in which the heart was enlarged there was 
evidence of some defimte cardiac lesion Com- 
pression of the heart was only recogmzed in 10 
mstances and here the adhesions were of such a type 
that they consumted a strong fibrous cmrass round 
the heart Severe myocarial damage rarely, if 
ever, occurs in constnetive pencarditis 
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Starting then with a constricung and hmiung 
layer of dense fibrosis in the pericardial tissues, it 
IS possible to see how increasing contraction brings 
about progressive impairment of cardiac function 
The heart is practically strangled to death by 
acatrization of its otvn investment 

The chief effect of the fibrosis is to hmit diastole 
The oncoming venous blood cannot be accepted 
in full amount by the restricted re]a\ation, and the 
pump, bemg insufficiently supphed, has less to 
dehver in its forcing stroke It has not been umvcrs- 
ally recogmzed that the heart chambers are unable 
to receive the full amount of venous blood offered 
them It has been suggested that constriction by 
scar nssue round the great veins could reduce the 
venous return and limit the heart output in this way 
this supposition is probably erroneous and was 
based on the presence of narrowing and calcificauon 
roimd the caval orifices It is possible that these 
channels can be reduced to a diameter of little more 
than a lead pencil without interfering with an 
efficient circulation, providing that the ventricles 
are soimd , moreover, the improvement obtained 
by freeing only the ventricles suggests that their 
compression is the mam factor in tlie producuon of 
the condition In mechamcal terms, then, the cause 
of the mischief hes m the fact that as the filling 
stroke of the piston is shortened the compression 
stroke cannot deliver its normal output, and in con- 
sequence the pressure in the supply ‘ mam ’ w-ill 
inevitabh rise 

On the arterial side of the circulation the limita- 
tion of diastolic supply and consequent reduction 
of sastohe output is recogmzed by a low level 
systohe blood-pressure (90 to no mm Hg) and a 
low pulse pressure (15 to 25 mm Hg bemg not 
unusual) In normal circumstances the response 
to exercise results m an increased output of the 
heart per beat associated with some increase in rate , 
factors which combine to give a substantial increase 
in the volume output per minute In constrictive 
pencarditis the output per beat is hmited and the 
only way in which the necessary volume per minute 
can be sustained is by an undue increase in the 
pulse-rate Tachycardia is therefore a compara- 
tivelv early sign and this becomes even more 
prominent on exeruon Dyspnoea similarly occurs 
on exercise, but is absent at rest, and does not occur 
when the panent is lying flat (an important sign m 
differential diagnosis) The presence of a para- 
doxical pulse IS common and whereas a simple 
mechamcal explanation as suggested by Lower may 
be adequate, a circulatorv theory of causation as 
offered by Hitzig (1941-2) is also acceptable 

The effects on the circulation in constrictive 
pericarditis and other condmons producing chrome 
tamponade have been studied by Blalock and 
Burwell (1941), Heuer and Stewart (1939), and 
Hitzig (1941-2), tvith results which conform with 
most findings The velocity of the blood-flow is 
reduced, the normal figure of 16 to 21 seconds 
between arm and tongue bemg prolonged up to 40 
or 60 seconds The heart output is defimtely 
lowered to about 2 htres per minute (normal 3 87) and 
the output per beat mav be reduced from 64 c c to 
18 to 40 c c The blood- volume in the few instances 
in which It has been measured shows an increase 


of 30 to 40 per cent above normal The oxygen 
content of the arterial and venous blood has also 
been esumated and the difference has been found 
to be exaggerated in constrictive pericarditis 

The most significant feature of the condiuon is 
the raising of the venous pressure — a direct response 
to the reduced heart output Volhard referred to 
the phenomenon as Eiufluss Stauung, which has been 
inadequately translated as Inflow Stasis The \ enous 
return steadily becomes dammed back and, whereas 
a raised venous pressure ma> be of some help 
towards an improted output, the effects on other 
parts of the bodv are more far-reaching In acute 
cardiac compression or tamponade, as Beck has 
pointed out, pressure on the heart which gites nse 
to a figure of 160 mm water in the right auncle and 
cave IS the point at which the circulation stops 
In chronic compression the \ enous pressure can 
reach as high as 300 mm or 400 mm , and the slow 
detelopment of the stasis allows the peripheral 
systemic \cins to become dilated and c%cn tortuous 
These \eins appear on all parts of the surface and 
arc particularly noticeable in the neck, head, and 
abdominal wall Venous pulsation is an associated 
feature and its presence excludes \ enous obstruction 
as a cause of the distension The actual pressure 
mav be measured by obsening the height to which 
blood will rise in a tube containing citrate soluuon 
connected through a needle to an antecubital vein 
This vein should be held at the same level as the 
auricles, regardless of the posture of the patient 
The \ enous signs in the neck are among the most 
important in the recognition of the condition and 
the approximate assessment of its se\cntx In the 
normal subject rechning at an angle of qs"", the 
external jugular veins arc not distended, nor is 
pulsation in the deep \ems \isiblc abo\e the supra- 
clavicular fossa, since the level of tlie venous reservoir 
is about that of the angle of Louis With the nse 
in venous pressure consequent on compression of 
the heart, tlie level in the venous reservoir nses, 
and thus the point to which the veins of the neck 
are distended The measurement of increased 
venous pressure by’ taking the v'ertical height above 
the sternal angle of the pulsating junction between 
the distended and collapsed segments of the external 
jugular vein is a simple procedure 

Peripherally the effect of venous engorgement is 
most obvious in oedema in the dependent parts of 
the body particularly in the legs, where in course of 
time the oedema takes on a lymphatic appearance 
Facial and arm oedema may be present though thev 
are not always nouceable, but swelling of the face 
has been seen to develop in the course of days when 
rapid constricuon was occurring (Case 4) Cyanosis 
of V’arying degree is common and the extremmes 
are blue, cold, and uncomfortable These symp- 
toms are out of proportion to the degree of dyspnoea, 
being more dependent on the raised venous pressure 
than on the unduly reduced cardiac output 

The organ on which the effects of the venous 
stasis are most marked is the hver Liver enlarge- 
ment with ascites is one of the cardinal signs of 
constrictive pericarditis , both are propornonally 
much greater than in a comparable case of congestiv’e 
heart failure Apart from other significant signs 
the enlarged belly is almost bound to attract attenaon. 
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and It IS a salutary cnocism on diagnostic ability 
that some cases which ultimately came to peri- 
cardectomy had been previously submitted to 
Talma-Morrison types of operation for persistent 
ascites The reason for the fact that the effects 
of raised venous pressure should fall so heavily on 
the hver may be m part due to the absence of valves 
m the mam hepatic veins ThiSj however, does 
not accoxmt for the relatively greater engorgement m 
comparison with congestive heart failure, and it has 
been suggested that basal cardiac adhesions hold the 
orifices of the hepatic vems wide open, thus exposing 
them to the full brunt of the raised venous pressure 
The enlargement of the hver may be so gross that 
the lower edge is below the level of the umbihcus, 
and when long-standing in a child may produce a 
marked ‘ pot belly ’ and outward winging of the 
costal margm Where palpable, the hver is soft 
and occasionally tender In the later stages peri- 
hepatitis ptodMces an icing-sngat appearance, and 
the peritoneum shows thickemng Upper abdominal 
discomfort, fulness, anorexia, and in some cases 
pain are possibly attributable to the hver enlargement 
In advanced cases in which there has been time for 
the raised venous pressure to damage hver tissue 
the loss of function may contribute to the failure 
of complete recovery that is sometimes seen after 
apparently successful excision of the constricting 
pericardium The spleen is rarely enlarged and 
there is little evidence of interference with renal 
funcuon 

The ascitic outpouring can reach considerable 
proportions, as has been indicated, and presents in 
many cases the characters of a transudate It is 
possible, however, that a coexisting inflammatory 
exudate may also be present as the result of pentoneal 
irritation In one case m the present series the 
finding of tubercle bacilh in this fluid afforded direct 
evidence of this point, and it is probable that in 
many instances of muluple effusions with cardiac 
compression the ascitic fluid is a combinauon of a 
transudate and exudate The rate of re-accumula- 
tion after paracentesis is variable, dependent to 
some extent on fluid mtake, diet, and drug adminis- 
tration, but on the whole flmd is formed most rapidly 
m the early stages while the constncuon is developing 
In later years thickemng of the serous membrane 
appears to delay flmd production 

Other effects of less chmcal sigmficance include 
raising of the cerebrospinal flmd and lymphatic 
pressures Effusion into the pleural cavmes is 
generally accepted as part of the constricuon complex, 
but our observations suggest that a pleural transudate 
IS extremely rare and that the effusion has the 
character of an inflammatory exudate, being often 
umlateral and transitory In other words, pleural 
effusions are probably part of a polyorrhomemus 
(polyserositis), rather than a sequel to constrictive 
pericarditis 

A remarkable feature in all this interference with 
the circulatory system is that the limgs are unaffected 
Admittedly the pressure from the abdomen reduces 
their capacity to a small extent, but congestion is, 
chmcally and radiologically, absent The explana- 
non is that the restricted diastole of the nght ventricle 
allows only a limited output of blood into the 
pulmonary vascular bed, and this amount is easily 
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dealt with by the left heart v, ithout raising the venous 
pressure in the lungs This has a defimte bearing 
on the surgical techmque of pericardial excision, 
for if the right ventricle is hberated before the left 
the suddenly increased output into the lungs may 
lead to severe pulmonary congesnon, since the 
limited stroke of the left ventricle cannot accept the 
greater volume from the lungs Congesnve heart 
failure, be it noted, is invariably accompamed by 
some pulmonary engorgment and occasionally 
haemoptysis, so that the presence or absence of these 
features is important in differential diagnosis 

Such symptoms as lassitude, wasting, and weak- 
ness are regularly encountered and can be understood 
in the hght of the general interference with the 
circulation The rate of development of the con- 
stncoon plays a considerable part in estabhshing 
the symptom complex A gradual onset in middle 
age may be associated with vague complaints, such 
as tiredness and slight shortness of breath with 
dyspepsia, but a more acute course m a child leads 
to rapid loss of weight, distress, coldness, and a 
general arrest of development 

In summary it may be said that the essential 
features of chrome cardiac compression are based 
on the increase in the venous blood-pressure, with 
consequent engorgement and oedema Ascites and 
an enlarged hver are constant findings To complete 
the classical triad of the compression syndrome, 
according to Beck, a small qmet heart should be 
added This, however, requires qualification, smee 
a reduction in the apparent size is by no means always 
seen, but the presence of a ‘ quiet ’ or pracucally 
immobile heart can be emphasized 

STATE OF THE HEART 

One of the fundamental points of constneuve 
pericarditis is that the heart muscle is normal in 
nearly every case The myocardium is not diseased 
and It IS potenually sound, though its acovity has 
been sorely restricted in the process of constriction 
If the restraimng pericardium is removed the 
myocardium in the course of time is able to function 
with a power that approaches normal Moreover, 
the condition only embarrasses the patient’s existence 
when the local mechamcal state has jeopardized 
the circulation as a whole 

Some evidence has been advanced to suggest 
that disuse atrophy of the myocardium may possibly 
result from prolonged constriction of the muscle- 
fibres A postural ‘ contracture ’ might almost be 
expected, but the only direct evidence is provided 
by Roberts and Beck (1941), who found that the 
average diameter of the heart muscle-fibre (in a few 
post-operauve hearts examined) was reduced from 
13 9 /< to 9 9 /( It has further been suggested that 
the constricting fibrous ussue may produce narrowing 
of the coronary vessels with subsequent atrophy of 
muscle, but in our invesugaoons t^s has not been 
apparent (Fig 262) It seems probably that after 
successful pencardiectomy the muscle power is not 
up to Its normal standard, but in the course of the 
months the muscle strength re-develops 

Whereas the heart muscle itself is relatively 
normal the same cannot be said about cardiac 
rhythm The presence of contractmg scar tissue 

14 
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and even plaques of calcium around the ‘pace- 
making ’ area may account for irregular stimulation 
All types of irregularity from occasional extra- 
systoles to established auricular fibrillation may be 


hours Any pre-existing irregularity is not neces- 
sarily replaced by normal rhythm after surgical 
removal of the pericardium, though it has been so 
on rare occasions In one of our cases (Case 2) 



Fig 262 —Section through a brunch of the coronan 'irtcry A, Normal, B, Constrictnc pericarditis (Cases) The subject from 
which A was taken ^^as two \cars older and ot appreciably greater stature than the subject of the pathological specimen 


encountered and periodic changes of rhythm arc 
not uncommon Operative handling of the heart 
produces extrasystoles and sometimes fibrillauon, 
though these disturbances, even if they arc more than 
transitory, generally subside within twenty-four 
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altcrnauons of flutter and fibrillation were observed 
between periods of normal rhythm 

It is commonly presumed that the heart is small 
and immobile as a result of constncuon, and in 
most established cases this is so, but m early con- 
stricuon the added thickness of the pericardium may 
even give an impression of enlargement (Cases 1, 4) 
It IS important to realize that one of the three 
supposedly cardinal signs of chronic cardiac com- 
pression, viz a small heart, cannot be relied on 
The diminished range of movement of the heart 
is similarly not always obvious Admittedly the 
ape\-bcat is rarely to be felt and the heart-sounds 
arc distant and obscured, but a palpable apex-beat 
and audible heart-sounds are not incompatible ivith 
constrictive pericarditis Murmurs are rare, but 
when calcification has occurred some adventitious 
sounds may be elicited, e g , the high-pitched 
protodiastolic vibration of Lian The range of 
heart movements can only be assessed by radiology, 
where screening and kymography arc both of value 
Screening gives a most accurate picture, since all 
available aspects of the heart outhne can be viewed , 
kymography gives a more permanent record which 
can be examined and analysed at leisure All 
borders of the heart must be observed for pulsanon 
and It will probably be found that the limitation 
of movement is not umform A fixed left heart 
border, for example, may be accompamed by some 
movement of the right border, which, however, 
IS in reality a thrust on to the weakest area of 
the constricting tissue Undue elevation of the 
diaphragm and pleural effusions may add to 
the difficuloes of screemng, but our experience 
shows that screening is an imperative part of dia- 
gnostic investigation An increased width at the 
upper part of the heart shadow is always to be seen, 
owing to engorgement of the superior vena cava 
and innominate veins Other radiological points 
to be noted are calcification in plaques or bands. 
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reduced excursion of the aornc arch, and raising of 
the heart on swallowing (the swallowing sign of 
Rabin) Calcification appears in a quarter to a 
third of all cases, and films in ddferent angles and of 
diff erent penetraUons may be necessary to demon- 
strate Its presence (Fig 263) It must be remembered 
that calcificauon of the pencardium can occur 
without constriction 

Electrocardiography shows remarkably umform 
results, the principle features being a low-voltage 
type of curve and lowering or inversion of the T- 
wave (Fig 264) The loss or inversion of the 
T-wave is commonly seen m Leads I and II and 
contrasts with pericardial effusions, which exaggerate 
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(1935), in reporting one of Churchill’s operation 
cases, found tuberculous tissue in the original 
specimen, but on re-operation at a later date the 
excised pericardium showed only fibrosis The 
sigmficance of this observation should not be 
overlooked Blalock and Burwell (1941) have 
adimtted tuberculosis as a dominant factor in their 
senes of cases, but generally tuberculous infection 
is only accepted as a positive aetiological factor m a 
small proportion of cases Our own evidence 
strongly supports tuberculous mfection as the chief 
causative agent, an opmion based on general chmcal 
grounds, on the evolution of the condition, and on 
pathological evidence Out of 5 operation cases 



Fig 264 — Electrocardiogram from case of established constrictive pencarditis Note loiv-voltage curves and 

inversion of T-waves 


RS-T and the T-wave Investigations of electro-' 
cardiographic changes have been made during 
operation (Stewart and Bailey (1941), but there iS 
httle to suggest that there are any notable changes 
apart from alterations in rhythm After pen-' 
cardiectomy there is some improvement m the 
voltage and a tendency for the T-wave to become 
less flat or inverted, but this is not marked for some 
time after effective hberation of the heart 

Aetiology and Pathology — ^Rheumatic fever 
must be excluded from any share in the causaaon 
of constnctive pericarditis The post-mortem 
studies of Wenkebach (1907), and Simth and 
WiUius (1932) have revealed a high mcidence of 
pericardial adherence which is of rheumatic origm, 
but that this type of adhesion does not lead to com 
stnction IS confirmed by observation over years 
(Chevers, 1842 , White, 1935) and by pathological 
observations by Armstrong (1940) and the wnter 
The rheumatic adhesion is thin and vascular with 
loosely packed wavy collagen fibres It is not the 
heavy hyalme coUagenous type which heralds 
cicatnzation and contracture 

Current hterature submits three possible causes 
for the origm of constriction — tuberculous mfecuon, 
old pyogemc pericarditis, and idiopathic factors 
This last accounts for ffie largest group m the 
pubhshed records, but it is easy to understand that 
the hmited tissue available for microscopical exam- 
ination from pericardial excision and the duration 
of the disease fail to afford complete facihoes fof 
invesugauon It is mteresung to note that White 


and 15 others observed, tuberculosis was evidenced 
in 16 The massive avascular collagen of extremely 
hyahne character in long-estabhshed cases suggests 
that the condiuon is the end-result of a widespread 
and devastating inflammation with great destruction 
of tissue This picture is similar to that seen in 
advanced heahng stages of tuberculous inflammation 
and IS strong evidence (in the absence of more 
direct findings) of this infection (Fig 265) 

A small number defimtely owe their constricuve 
ongin to a suppurauve pericarditis Many cases 
of staphylococcal infection which have been 
adequately treated, go through hfe with no further 
evidence of trouble, but where there has been 
insufficient aspiration or drainage and the patient 
has survived, the possibihties of constriction super- 
venmg at a later date are considerable In this 
group the constricung membrane appears to be 
imduly thin, umform, and tough, and calcification 
IS not recorded 

The effect of chrome pencardial infiammauon 
is most marked — as in the case of the pleura — on 
the parietal layer m the imtial stages, but — again 
comparable with pleural inflammation — it is the 
restnetmg influence of the thinner visceral layer 
which IS functionally more important Pockets of 
flmd or inspissated pus and debris are often present 
Plaques of calcium tend to burrow mto heart 
muscle, and these, though of relatively minor 
importance over the thick- walled ventricles, are 
potential sources of danger elsewhere Adherence 
of epicardium to muscle m the vanous grooves of 
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the heart (auriculo-ventricular, line of coronary 
vessels) is firmer than m other parts, and the 
development of fine blood-vessels between muscle 
and pericardium accounts for the punctate haimor- 
rhages that are encountered at operation 



Development of Constriction — In a few 
patients it has been possible, over a long period, 
to watch the actual production of pencardial con- 
striction These came under observation long 
before the syndrome developed and in two instances 



Fig 265 —Microscopical appearances of e\ciscd constrictive pericardium A 

and large giant cells (Care 3) B Fibrosis of no definite origin Avascular tissue with li> aline collagenous bundles (Care •) C 5 1 


Extreme fibrosis around the caval and auricular showed extensive pericardial effusions, suspected 
regions is occasionally seen, and has already been but not proved to be of tuberculous origin Associ- 
mentioned as the site, according to some writers, ated tuberculous lung lesions "^re present, out 
at which obstruction to venous inflow occurs It aspiration of the pericardium for relief of tamponaae 



Fig 266 — ^Evolution of tuberculous constrictive pericarditis (Care i) A, Enormous pericardial ^ Note pulmonary 

ponade after aspiration and gas replacement The size of the heart is demonstrated and also thickness of , r i.sion in right 

infiltration m upper part of right mid-zone B, Pericardium full> contracted round the heart Note nar g right 

lung C, Kymograph taken some months after operation Free excursion of left heart border, with almost co p y 


is highly doubtful that the constriction could ever on no occasion revealed tubercle bacilh ^ ® °t,vp 
produce such a degree of stenosis that a direct be remembered that a membrane covered y ac 

surgical attack on this region should be necessary and ulcerauve tuberculous tissue may pro uce 

Fibrosed extrapericardial adhesions to pleura and effusion which does not reveal bacilli, even a 

precordium are constant, but ummportant, associ- careful examination by culture and gumea-p g 

ates of the constrictive process inoculation 
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and not only through the parietal layer (Fig 268) 
This must be emphasized, because it is quite easy to 
find a plane of cleavage between the parietal and 
visceral pericardium even after years of apparent 
adherence The dissection plane between visceral 


sccuon of this region {Fig 270) that there is httle 
margin for error 

The tolerance of the heart muscle to handling 
is considerable The ventricles respond to manipu- 
lation by repeated cxtrasystolcs and are hablc to 
fibrillate if touched too often and too 
much , consequently periods of rest 
should be a routine part of the opera- 
tion During these intervals small 
warm packs or muscle-grafts can be 
applied to bleeding areas on the 
freed heart muscle The possibility of 
cardiac arrest is present, but with the 
heart practically under manual control 
this need not be too alarming, 5 cc 
of I per cent procaine injected intra- 
venously IS said to be of value in 
controlling an unduly turbulent heart 
One of the most dramatic aspects 
of operation is the way in which the 
heart may leap to freedom as its casing 
IS peeled away The freed muscle 
bulges out of the excised area (adding 
to the difficulucs of dissection) and will 
sometimes stand from i in to in 
away from its original bed {Fig 271) 
Undoubtedlj though the muscle may 
be normal the sudden release is associ- 
ated with some over-strctching, since 


li 



Fig 268 — Appearances in the initial stages of pericirdisl resection (.Can 5) 



pericardium and myocardium is nothing like as 
easy to define {see Fig 270) 

The most convenient site for starung excision 
IS over the anterior part of the right ventricle, but 
the dissection should soon be carried over to the 
left ventricular region, so that the sudden release 
of the right heart does not lead to overloading of 
the pulmonary vascular bed until the stroke of the 
left heart is ready to receive it The interventricular 
junction IS marked by the slightly tortuous course 
of the descending branch of the left coronary artery 
— a vessel that on no account must suffer damage 
Undue firmness of the constricting scar at this point 
may make it advisable to stop dissection and start 
again beyond the vessel, thus leaving a narrow strip 
of pericardium attached along its course Once 
the correct plane has been reached a flap of peri- 
cardium can usually be raised by blunt dissection, 
though irregularities in thickness or structure (e g , 
a calcified plaque) may necessitate a change of 
direction until the area can be more clearly defined 
The use of a kmfe or scissors can be considered 
where undue adherence occurs Flaps of peri- 
cardium should be kept intact until the completion 
of the dissection, when they can be cut away , they 
act as retractors and are available for closure of rents 
or tears in the heart muscle should this misfortune 
arise At no time is it wise to carry dissection 
beyond the range of vision or ummpeded access 
The full aim of dissection is to free the anterior 
surface of the right ventricle and the front part of 
Its diaphragmatic aspect, and to free the left border 
of the heart dowm over the apex well on to the 
diaphragm and to complete excision laterally behind 
the level of the left phremc nerve {Fig 269) The 
obhquely placed auriculo-ventricular groove marks 
the upper hmit, and though clearance beyond this 
area is frequently advocated it can be seen from a 


there is exaggerated pulsation and a greatly increased 
bulk of the heart This, however, usually quietens 
down within a week of the operation It may be 
that some of the post-operati\'c deaths are due to 
this dilatation with fibrillation, and it might be wise 
to stage the operation if the access to freedom is too 
violent and looks like being uncontrolled 



Fig 269 —Post mortem appearances 
ctrdicctomy to show extent of dissecuon 
tissue ore indicated bi arrows {Case 3) 


of heart after pen- 
Edges of excised 


A few cases do not show this operative exuber- 
ance, the muscle is easily dented and the heart 
remains the same size This does not necessanly 
imply wrong selection of the type of case ^tame 
for surgery, but is more hkely to indicate tMt the 
constrictive process has not fully developed m 
other words the condition is one of constricting 
rather than constricted pericarditis {Case 4) 
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Indications and Preparation — ^Direct attack 
on the heart surface cannot be entertained hghtly 
Most careful assessment of the case and correct 
timing are essential so that the circulauon is reheved 
of as much strain as possible The diagnosis may 
even be in doubt and then a considered exposure of 
the heart is fully jusufied to demonstrate the state 
of the pericardium and to proceed if reqmred 
Subject to the abihty of the patient to withstand 


adequate oxygenation can be provided The 
antesthetist must be prepared to deal with an open 
pleural cavity and may reqmre tracheal intubationj 
though controlled respiration is hardly necessary 
Chloroform and tnlene are usually excluded on the 
grounds of toxicity, and gas-oxygen alone does not 
allow a high enough oxygen concentration Local 
antesthesia has its supporters, but it is not satis- 
factory if the pleural cavity is opened, and if used 



Fig Z70 — Sections through heart after pericatdiectomy (Case 3) A, Posterior diaphragmatic surface of heart Arrow indicates 
cut edge of pericardium Note firm attachment of heart muscle, pericardium and diaphragm to each other B, Auriculo-ventncular 
groove Ventricle has been freed Note thinness of auricle wall and the difficulty that would be encountered if pericardium were 
to be excised from this area C Excised pericardium Lamination indicated the plane of fusion between parietal and visceral 
pencatdium 


the operation, every case of true constricave peri- 
carditis IS ehgible for surgical consideration Con- 
servative measures, no matter how careful and 
prolonged, can only be palhative 

If, as we beheve, tuberculosis is the most potent 
causative agent, all precautions must be taken to 
see that the disease is reasonably stabihzed before 
operation Too httle attention is someumes paid 
to radiographic evidence in the chest and elsewhere 
Preparauon for surgery consists of rest for a 
reasonable period and rehef of the pressure of 
serous effusions Paracenteses will be reqmred 
and the volume of the effusions can be controlled 
to some extent by limiting the fimd intake and 
mamtainmg high output with mercurial diureacs 
The use of mersalyl over long periods has not been 
associated with ill effect Preclusion of flmd into 
the serous spaces also demands a low salt mtake, 
and if the plasma proteins are low a high protem 
content diet is indicated The use of quimdme, 
if the heart is unduly irntable, has been advised, but 
there is no place for digitahs therapy 

Anaesthesia. — ^The choice of anesthetic agent 
IS largely an individual problem, subject to the 
proviso that the agent used is not toxic and that 


at all should be confined to the exposure stages 
In the present senes Dr Parry Brown has used 
reduced premedication followed by gas-oxygen-ether 
or cyclopropane throughout the operation The 
alleged irritant effect of cyclopropane has not been 
found significant and there were no untoward 
occurrences during the operations In all cases 
the paoent was flat on the table , no parDcular 
benefit was derived from raising the pauent’s head 
Blood transfusion is not indicated, but we have 
had blood available in case of any sudden or un- 
expected haemorrhage The congested veins have 
the advantage of being readily accessible should 
intravenous therapy be reqmred 

Exposure — The heart can be reached in two 
ways, one aiming at exposure without entering the 
pleural cavities, the other working deliberately 
across the left pleural cavity 

The extrapleural approach can be made through 
an incision which starts along the hne of the 2nd or 
3rd left costal caitilage and extends down the 
midhne to end along the hne of the 6th left cartilage 
The skin-flap and underlying muscle are reflected 
ounvards, and the 3rd, 4th, 5th, and possibly 6th 
costal carulages are reseaed with a small piece of 
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the adjacent ribs The exposed internal mammary 
vessels, if not already injured, are ligated at the top 
and bottom of the wound and the left pleural sac 
which lies under most of the exposure is reflected 
away from the midline by blunt dissection A 
moderate degree of firm adhesion is to be expected 
The heart lies more deeply than might be supposed 
and further exposure may be gamed by punching 
away pieces of the left sternal border {Ftg 271) 



tiG 271 —Appearance of the heart at the completion of 
pericardial resection Note how the heart has enlarged from 
Its diaphragmatic bed (Case 2 ) 

The transpleural exposure is achieved by a sub- 
mammary incision along the 4th left interspace 
through muscle down to the rib level Close to the 
sternum the costal cartilage above and /or below 
the selected interspace is divided and after securing 
the internal mammary vessels the pleural cavity is 
entered The opening between the ribs is enlarged 
by use of a rib-spreader and any adhesions of lung 
to chest wall or anterior mediastinum are separated 
{see Ftg 268) This approach allows more direct 
attention to be paid to the left border of the heart, 
but IS not so effective for the anterior surface In 
both cases the right side of the heart is not really 
accessible, and on the rare occasions that this is 
reqmred a modified exposure will be required 

The heart and pericardium usually present as a 
more or less sohd looking mass, deeper than antici- 
pated and with a limited degree of pulsation The 
method of dealing with the actual pericardium has 
a^eady been indicated, as far as this difficult part 
or the operation can be discussed in print On 
compleuon of the operation the incision is closed in 
layers after evacuation of air and flmd from the 
p eural cavity if this has been opened Drainage is 


not necessary, though aspiration of the pleural or 
extrapleural cavities is required until the spaces 
are dry 

Complications and Dangers — Cardiac arrest 
and haimorrhage arc the outstanding dangers during 
operauon The heart is surprisingly tolerant of 
gentle manipulation, though if cxtrasystoles occur 
too frequently the heart should be rested for a minute 
or so , It is continued handling m the face of irregu- 
larities that may cause arrest Even then it is 
possible to regain the heart beat by a period of rest 
with careful manual or electrical stimulation of the 
ventricular muscle H-emorrhage from the myo- 
cardial surface usually stops spontaneously, but if 
persistent may require a warm pack or free muscle- 
graft Damage to a coronary vessel is best remedied 
by suture of a muscle-graft over the bleeding piont 
in preference to application of sutures which may 
further injure the blood-supply to the mjocardium 
Gross ha.morrhagc is generally the result of opemng 
into one of the heart chambers The auncle regions 
arc most obiious points of danger, and the wall 
of the right ventricle is more liable to pcnctrauon 
than the left Missing the plane of dissection and 
tearing into heart muscle is where misadicnturc is 
most likely to occur, and burrowing plaques of 
calcium gi\ c their ow n w arning Expcncncc suggests 
that It IS advisable to stop operauon if any untoward 
occurrence is encountered , this is not irretrievable, 
since the plane of dissection is comparamely easily 
rccotered at a later operation and is not unduly 
obscured 

Cardiac dilatation and ventncular fibrillauon 
arc later dangers to which allusion has been made 
Early and complete re-cxpansion of lung is essenual 
if the pleural cavity has been opened, since a collapsed 
lung will add to the circulatory load The dangers 
of acuvauon of a tuberculous process cannot be 
Ignored, though careful selccuon and timing of the 
operauon should reduce this complication to a 
minimum 

The post-operauve period is usuallv uneventful, 
though the most careful w’atch for any untoward 
signs and symptoms must be made Oxygen is 
someumes required, and the conunuauon of the pre- 
operaUve medical treatment in the form of restricted 
fluid intake and mercurial diureucs should be prac- 
used Recovery may be rapid in the early stages, 
but there is often a definite lag period over the 
first two weeks before acuve improvement sets in 
Good symptomatic progress can usually be noted, 
though the signs are much slower in regression 
Where complete recovery occurs the case is probably 
of relatively short durauon, the possibility of liver 
and visceral damage hindering complete recovery 
in older and more long-standing cases should be 
considered 

Effects of Pericardiectomy — Though an effici- 
ent freeing of the ventricles actually restores the 
pulse pressure to an almost normal level at the ume 
of operation, the venous side of the circulation 
responds much more slowly A lowering of the 
venous pressure and reduction of ascites and liver 
size may be noted within a few weeks, but full and 
final improvement should not be expected within 
twelve to eighteen months It may be that, though 
ventricular function is restored and an increased 
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output from the heart thereby attained, the co- 
ordinated contracaon and elastic recoil of the 
auricles are not reinstated at the same nme and are 
more slowly compensated 

Rapid amehoration of symptoms is usual, quite 
out of proportion to decrease in the signs, and the 
improvement is maintained in practically all cases 
The venous pressure, however, often persists at a 
high level without causing the patient much in- 
convemence Funcnonal recovery can be of the 
order that permits a totally incapacitated paaent to 
return to active physical work sometimes of heavy 
character, but commonly the durauon of the illness 
has made its mark and the patient though reheved 
of symptoms is content to, and probably only capable 
of, leading a qmet eiastence The question of inter- 
ference with liver function has already been men- 
tioned as a possible cause of failure to reahze full 
recovery Inadequate surgery is the most obvious 
reason for an imperfect result , great chmcal im- 
provement can often result from an apparently 
mimmal clearance of pericardium, but the term 
‘ cure ’ can critically only be apphed to those cases 
in which the pencardiectomy has been extensive 
Recurrence of the scarring as a possible late 
sequel should not be excluded, but the type of scar 
which forms over the excised area is of loose vascular 
form and is most unhkely to constitute a dense 
fibrous membrane again 

Figures and Results — The collected figures 
for pencardiectomy are sufficient for a prehminary 
assay of the value of the procedure, but certain 
factors must be borne in mind when they are 
reviewed Of the total 143 cases recorded by 
Heuer and Stewart (1939) there were only 8 surgeons 
(7 only checked) who had pubhshed a series of more 
than 5 cases , 27 of the protocols were single 
efforts and doubtless a great many failures have 
not been recorded The results pubhshed give an 
average of over 50 per cent cured or improved, the 
operative mortahty lying in the region of 33 per cent, 
with about 10 per cent later deaths Individual 
series such as those of Blalock (1940), Tudor 
Edwards, Churchill, and Heuer, as might be expected, 
give better results, and it is along the fines of con- 
siderable expenence rather than on individual 
attempts that the success of the operation will be 
judged An assessment of the current hterature 
to which have been added some figures personally 
contributed by surgeons in this country, including 
a series of 18 from Tudor Edwards, brings the total 
up to 227, with a tendency towards reducuon of the 
death-rate and consequent improvement in the 
final results 

CASE REPORTS 

Case I — Female, aged ii years As a baby the 
patient suffered from rickets and was in bed for four 
years She then remained normal unnl 10 years old, 
when pain in the legs developed Later the child com- 
plained of shormess of breath and had to sleep propped 
up , swelling of the abdomen was also noted 

On Examination — The child was weakly and under- 
sized Marked cyanosis was present with dyspnoea and 
cough on the least exertion Venous engorgement in 
the neck and face was well defined, with pulsauon con- 
siderably raised Prominent veins were also present 
over the chest The area of cardiac dullness extended 


mto the posterior axillary line and 4 cm to the right of 
the midline with no pulsauon and inaudible heart sounds 
BP 86/66 Pulse paradoxical, rate too The liver 
was enlarged 4 cm below right costal margin , there was 
no ascites or oedema of the legs Radiologically the 
huge globular outline of the hean was noted with com- 
plete absence of pulsauon and some congestion of the 
lungs There was a small area of pulmonary infiltrauon 
in the right mid-zone 

The diagnosis of chronic tamponade, due to peri- 
cardial effusion, was confirmed by aspiration of 30 oz of 
straw-coloured fluid {see Fig 266, A) Re-accumulation of 
fluid was rapid and a further three aspirations, with total 
removal of over 4^ pints, were performed during the 
next eight weeks The fluid was cultured for tubercle 
bacilli, with negaUve results , the cellular content showed 
99 per cent lymphocytes 

Electrocardiography showed inversion of the T-wave 
in all leads Patch test posiUve for both bovine and 
human T V '■ in blood chemistry 

Rapid fluid, with a tend- 

ency to tamponade, suggested that a more permanent 
method of relief other than by aspiration might be 
attempted — namely, that a pleuropericardial fistula might 
be made to allow the larger serous surface of the pleural 
cavity to share m absorption 

Operation (April 23, 1942) — Incision along 4th 
left interspace anteriorly, with division of 4th costal 
cartilage Free pleural sac opened, pericardium massive 
and immobile The pencardium was a massive covering 
to the heart and on incision was over r cm thick The 
condition was that of a ‘ bread and butter ’ pericarditis 
with fluid and softening areas between parietal and visceral 
layers The parietal area was freely excised over the 
left border, apex, and diaphragmatic surfaces, but 
efforts to identity the plane between visceral pericardium 
and heart muscle were abandoned after several efforts 
The heart remained ‘ silent ’ with very poor pulsation 
and no tendency to enlarge Closure without drainage 
was effected 

Pathology — The excised tissue showed an active 
tuberculous process with fibrin in the process of organiza- 
tion, scattered tubercles, granulation tissue, and Langhan’s 
giant cells, occasionally of very large size 

Progress — There were no ill effects from inter- 
ference and clmical improvement was sansfactory It 
was, however, realized that failure to remove the complete 
thickness of the pericardium might necessitate a further 
operation Six months later there was still some raised 
venous pressure and an enlarged liver 

A year after operation venous pulsation was 60 mm 
above the level of the auricle The hver and belly were 
sull enlarged, but cyanosis was absent and the child’s 
intelligence and growth were satisfactory (see Fig 267) 

Two years after operation the condition was stdl 
improving The raised venous pressure was barely 
noticeable, cardiac pulsation W’as vigorous, and though 
the hver was sail large there were few physical limitations 
She could climb 45 stairs without becoming dyspnccic 
Kymography showed free movement of the left hean 
border (maximum lateral movement 2 cm ) but complete 
immobility on the right (see Fig 266, C) Three and a 
half years after operation the patient developed a large 
cold abscess in the thigh, suggesting that the tuber- 
culous process was still active 

Comment — In this example of tuberculous peri- 
carditis the effusion originally led to gross tamponade, 
but the process of constriction was not suspected until 
the time of operation The effusion was followed by a 
very rapid cicatrizanon of the pericardium, and though 
the tuberculous nature of the condition was suspected. 
It could not be proved, until the excised pericardium 
was examined 

Case 2 — Male, aged 43 years In 1929 the patient 
suffered from pneumonia followed by a right empyema 
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requiring drainage CEdema of the legs developed 
shortly after this 

The swelling of the legs extended and became brawny 
in character, and nine years later constrictive pericarditis 
was diagnosed CEdema of the legs became worse and 
ascites developed, but the patient was able to do a certain 
amount of work 

By 1942 there was definite dyspnoea on exertion, 
with slight cyanosis The man was heavily built and 
in reasonable general condition Venous congestion 
was noted, with pulsation 60 mm above the auricle 
level There was slight oedema of the hands and fore- 
arms Massive brawny oedema of the legs and thighs 
was present The heart was not enlarged and the apex- 
beat could not be detected There were bilateral basal 
rales m the chest The abdomen was grossly enlarged 
by ascites and the liver was just palpable 

The right diaphragm was high with basal pleural 
thickening and possible bronchiectasis at the right base. 


Suture without drainage Several periods of rest were 
required during operation to allow irregular rh5rthm of 
the heart to become steady 

The excised tissues showed only extreme fibrosis 
with heavy collagen fibres {see Ftg 265, B) 

Progress — Convalescence was satisfactory and the 
exaggerated pulsation of the heart subsided within 3 
weeks Paracentesis was continued and mcrsalyl used in 
conjunction with a limited fluid intake The output 
to intake ratio at one period was 6 to i On discharge 
the leg cedema had largely disappeared, though brawny 
thickening persisted Liver was not palpable and there 
was only a trace of ascites Venous pulsation in the 
neck was 3 cm above the angle of Louis B P 102/80 
Loss of weight since admission, 4 st Vital capacity, 
1800 c c 

Later progress was satisfactory, the pauent returning 
to full work in comfort Auricular flutter developed 
without subjective symptoms, and has been obserted 



A B 

Fig 272 — Radiographic appearances during the development of constrictne pericarditis (Coir 3) 
B Constriction fully developed 18 to 21 months from onset Heart shadow is obsiousb smaller 
Ascites controlled b> paracentesis 


A Large pericardial effusion 
Effusions hate disappeared 


the heart shadow showed almost complete immobility 
B P 100/60 Marked pulsus paradoxus Vital capacity 
1100 c c Electrocardiography showed moderate voltage 
P-R interval o 2 sec , QRS o 08 sec T-wave positive 
Smus arrhythmia Markedly bifid P-waves m all 
leads 

Ascitic fluid was pseudochylous, with a fat content 
bettveen 10 and 60 mg per cent , proteins o 5 to o 7 g 
per cent , lymphocytes 86 per cent Sterile to culture, 
mcluding T B 

Abdominal paracentesis was repeated on several occa- 
sions (total 24 pints), and a serum transfusion of over a 
htre was given Mersalyl injections were started 

Pencardtectomy (April 16, 1942) — Exposure of peri- 
cardium after removal of 3rd, 4th, and 5th costal cartilages 
and part of adjoining sternum The heart was deeply 
placed, completely immobile, and stone-like The 
covering was firm and whitish, without any calcifications 
Incision was followed by rapid and extreme herniation 
of the heart muscle The pericardium was J in thick 
and remarkably tough , it was cleared over the anterior 
sirface of the ventricles, apex, lateral border, and part 
of the diaphragmatic aspect of the myocardium was freed, 
{Ftg 271) The enlargement of the heart was extreme 
and the ventricles stood out beyond the level of the 
skm surface The pleural cavities were not opened 


intermittently No signs of raised venous pressure now 
remain, though there is some thickening of the legs 

Comment —This case of fully developed constnction 
resulted probably from a suppuraUve pericardius followmg 
an empyema Ascites was predominant and the released 
heart quickly restored this condiuon The appearance 
of auricular flutter after operation should be noted 

Case 3 —Male, aged 11 years At the age of 8 pain 
in the left chest, suggesUve of pleurisy, preceded signs ot 
pericardial effusion, associated with fever up to 102 t , 
lasung 5 weeks Marked tachycardia was present 
Pericardial fluid was aspirated It was sterile and with 
protein content of 2 5 g 

The child was wasted with a large belly, thin hair, 
and cold blue extrenuues There was dyspn^ on 

exertion, cyanosis, and slight cough Veins in the face 
and neck were congested with venous pulsation more 
than 10 cm above the auricle level The heart apex-beat 
was impalpable and the sounds barely h^rd 
100 B P no mm Hg Pericardial effusion had 

absorbed and the heart outline was normal in size There 
were signs of a right pleural effusion from which fluid 
was aspirated (sterile and clear) The abdomen was 
distended with gross ascites and the liver was palpable 
There was oedema of the legs 



CONSTRICTIVE 

Radiologically the heart was of normal size, with very 
diminished pulsation on all borders A small opacity 
in the right mid-zone was suggestive of tuberculous 
infiltration Patch test was negauve and serous fluids 
and sputum were negative on culture for tubercle bacilh 
B S R 2 mm /hour Curculation time 22 sec Hb, 
102 per cent Plasma protems 5 g per cent (A/G 
ratio I 5/1 per cent ) Ascitic fluid had a protem content 
of o 59 g per cent, chlorides 700 mg per cent 

During a period of observauon which lasted over a 
year and a half from the time the pericardial fluid had 
absorbed, a left-sided pleural effusion developed Bed 
rest and mersalyl injections with frequent abdominal 
paracentesis produced some improvement, but the 
venous pressure remamed constantly raised 

Pencardiectomy (Jan 13, 1944) — ^Exposure of peri- 
cardium by removal of 4th, 5th, and 6th left costal cartil- 
ages with opemng of the pleural cavity A moderately 
thick pericardium (4 mm ) was removed from an immobile 
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of breath and some sweUing of the ankles This was 
progressive and the oedema extended up the thighs to 
the scrotum 

On Examination — The youth was large and well 
built Engorgement of the neck veins was obvious, with 
visible venous pulsation above the angle of the jaw The 
heart apex-beat, though not strong, was audible and in 
normal position There was some ascites and the liver 
was enlarged 5 cm below the costal margin (Edema 
of the lower extremities rapidly subsided in bed 

Radiology showed a broad upper mediastinum with 
some congestive markmgs m the lung fields On screen- 
mg the heart pulsauon was greatly diminished — a feature 
confirmed by kymography {Ftg 274, A) Vital capacity 
was 1900 cc Electrocardiography showed mverted 
T-waves and general low-voltage waves Blood hemo- 
globin 98 per cent , white cells 15,000 , plasma proteins 
5 59 g per cent Circulation time 22 sec No evidence 
of any tuberculous lesion 



Fig 273 — Tissue excised at operation of pencardiectomy 


heart off the anterior, lateral, and inferior aspects of the 
ventricle {Ftg 273) Freemg of the heart displaced 
the apex i in to the left of its constrictive bed 
Condition at the end of the operation was satisfactory 
Progress — A good recovery followed with a fuU 
regular pulse, but suddenly 18 hours later he collapsed 
and died in 15 mmutes No reason could be advanced 
beyond an attack of ventricular fibrillation 

Post-mortem examination showed a friable but 
otherwise normal myocardium The lungs showed 
marked brown mduration The abdommal peritoneum 
was thickened greatly and the hver was enlarged, showmg 
‘ nutmeg ’ changes (see Ftg 269) 

Microscopy of the pericardial tissue adjacent to the 
excision showed tuberc^ous systems amid areas of great 
fibrosis (Fig 274, A) 

Comment — This case of polyserositis accompamed 
by constrictive pericarditis was stabihzed over a pro- 
longed period to allow the active tuberculous process 
to become quiescent No apparent harm was done by 
conservative treatment and operauon was, at the time, 
well tolerated The sudden coUapse and death probably 
from ventricular fibrillation was entirely imexpected 

Case 4 — Male, aged 18 years Accepted Ai for 
the Services, but within a month complained of shortness 


Rapid increase of venous engorgement with appear- 
ance of facial (Edema suggested progress of the constrict- 
ing process Mersalyl mjecuons were started 

Pencardiectomy (Dec 16, 1943) — ^Exposure obtamed 
by removal of 3rd, 4th, and 5th costal cartilages, with 
piece of adjacent nb The pericardium was whitish, 
thickened, and immobile It was incised anteriorly down 
to heart muscle and dissection of the flaps formed carried 
to the left border of the heart where the adherent pleura 
was opened The pericardium was fibrous and uni- 
formly thick (3-4 mm) Clearance was made behind 
the level of the left phremc nerve, which was dissected 
free, round the base of the heart off the diaphragmatic 
attachment, and anteriorly off the ventricles The 
heart was irritable during manipulation and did not show 
any tendency to bulge durmg the freeing process It 
gave the impression of being soft and not restrained 
Microscopy revealed many tuberculous giant-cell 
systems with epithehoid cells and abundant fibrosis 
Progress — Convalescence was satisfaaory and rapid 
improvement resulted (Ftg 274, B) Within eight 
months full capacity for exercise and work was achieved 
with a normal venous pressure 

Comment — Though the tuberculous nature of this 
case was not retealed until after operation, it was accom- 
pamed by no ill effect Clmically the diagnosis was 
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made m the earliest stages and operations earned out 
in the constricting phase, rather than after full constric- 
tion had developed 

Case 5 — Male, aged 48 years Occupation, chauffeur 
History of “ influenzal ” illness of severe character in 
childhood Present disability started two or three 
years ago with increasing shortness of breath and palpita- 
tions Recent more severe symptoms included tender- 
ness over liver and exhaustion with increasing breathless- 
ness Slight jaundice on occasions within the last 
10-15 years had been noted 

On Examination — General condition was reasonably 
good, though the man was thin and pale Cyanosis of 
the upper extremities, head, and neck was noticeable 
and exaggerated on lying flat The veins in these parts 
were engorged with visible pulsation well above normal 
limits Venous pressure by direct measurement was 


Pericardium was incised and dissected off the heart 
muscle, not without considerable oozing It was of 
variable thickness and the parietal and visceral layers 
could be separated, so that care had to be taken not to 
leave the visceral membrane intact on the heart Dissec- 
tion was carried round the lateral wall of the left ventricle 
to the line of the phrenic nerve, over the apex and well 
on the diaphragm and anteriorly as high as the auriculo- 
vcntricular groove No burrowing plaques of calcium 
were encountered over this operation area The freed 
heart pulsated powerfully, but the muscle did not bulge 
unduly 

Pathological examination of the excised pericardium 
showed fibrous tissue with polymorph emigration from 
vessels and some fibrin on the surface No evidence of 
tuberculosis 

Progress — Convalescence was not completely smooth, 
with bronchitis and multiple extrasystolcs as the mam 



A B 

Tig 274 — Radiographic appearances before and after pericardial resection (Care 4) A, Pre operative k>mograph 

almost compic ely absent over the whole heart B, Post-operative kymograph Reasonable pulsation of the left heart border, slight 
movement only on the right 


180 mm The heart apex-beat was visible 4 in from 
the midline m the 5th space Sounds were audible here 
and the 2nd sound was reduplicated Pulse-rate 60, 
frequent extrasystoles BP 120/74 Liver was en- 
larged two finger-breadths below the costal margin 
and was tender Epigastric veins were unduly prominent 
(with blood flowing upwards) Evidence of ascites was 
doubtful 

X-ray examination showed increase in the transverse 
diameter of the heart with calcification of the pericardium, 
mainly on the right ventricle and left auricle {see Ptg 263) 
Bilateral pleural thickening was present On screening 
cardiac pulsation was grossly diminished Vital capacity 
2750 c c Normal blood-count and chemistry Circula- 
tion time (saccharin , arm to tongue) 20 sec Electro- 
cardiogram showed right axis deviation with negative 
T wave in Lead III only No suggestion of tuberculosis 

There was some improvement on bed rest, though 
signs did not alter 

Pericardtectomy (Dec 7, 1944) — Exposure made by 
dividmg the 4th costal cartilage and entering the left 
pleural cavity along a 4-in interspace incision {see Ftg 268) 
The lung was adherent to pericardium which showed 
little if any pulsation Plaques of calcium were palpable 
in the pericardium, though not noticeable in the ventricle 
walls Their main distribution was in the auriculo- 
' entricular groov es and over the auricles and great veins 


complications Within two and a half weeks recovery 
was satisfactory . , j 

Ten weeks after operation all symptoms had dis- 
appeared Venous pressure 100 mm water 
150/98 Vital capacity 2900 c c Forceful impulse of 
heart with normal sounds Four months later he returned 
to full work 

Comment — Though on the evidence of marked 
calcification this case was of long-standing duration, the 
actual constricting process was of limited duration and 
was treated before it became too gross 

A further 12 cases of constrictive pericarditis 
have been observed, but have not been submitted 
to surgery Seven of these (6 of tuberculous origin) 
await surgical interference, i refused operation, and 
2 died, I of generalized tuberculosis and the 
other was in too advanced a condition to consider 
operation 

In addition 4 autopsy specimens were studied 
The cause of death in three instances was almost 
certainly constrictive pericarditis, unsuspected during 
life In the fourth instance an associated cardiac 
condition of congenital type was responsible for 
death 
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THE LAST ‘HATE’ 

AN ACCOUNT OF THE ABDOMINAL INJURIES OF THE V-i AND V-2 PHASES 
OF THE WAR ON BRITAIN AND OF THE SHELLING OF DOVER 

By GORDON GORDON-TAYLOR, C B , O B E , Surgeon Rear-Admiral 


During the recent war the courtesy of the columns 
of the British Journal of Surgery has been graci- 
ously extended to me on many occasions, and m 
two numbers a very generous page allowance was 
vouchsafed for my Bradshaw Lecture of 1942 and 
a Hunterian Lecture in 1944, both of which dealt 
with the abdominal injuries of ‘ total war ’, more 
especially those received by civilians during enemy 
air-attacks on this country , the abdominal injuries 
mflicted in naval warfare also came under considera- 
tion as well as many of the belly wounds incurred 
by troops m training that found admission to E M S 
Hospitals throughout the land This commumca- 
tion constimtes a final chapter in that story Of 
the abdominal injuries received by Army troops in 
battle I am unquahfied to write this war, but the 
right of admiration cannot be denied me, and gladly 
I offer my laurel for tribute to those of another 
Service who have either guided or have performed 
the ‘ forward ’ abdominal surgery of this Arma- 
geddon in the lands of three continents and with a 
measure of success that has steadily waxed through 
the years of conflict and realized a percentage far 
exceeding the figures emanating from the first 
Great War more than a quarter of a century ago 

The following account of certain abdominal 
injuries received by men, women, and children in 
a special corner of Britain and produced for the 
most part by new mechamsms of Hun ‘ hate ’ 
which might be said to ‘ date ’ these casualties, 
perhaps has a historical rather than any profound 
surgical value The cases have been collected 
partly through information tendered me by surgeons 
aware of my interest in the subject, partly by con- 
siderable personal endeavour involving frequent 
hospital-to-hospital visitation and inqmry To those 
who have at all times so readily and gladly aided 
my efforts 1 am under an immense debt of 
obligation 

The total number of abdommal casualties 
resulung from the last indiscriminate attacks on 


the south-east corner of England have fortunately 
not been numerous, and I have notes of only 120 
patients submitted to operation Of 79 cases of 
intraperitoneal visceral injury produced by V-i 
bombs (the ‘flying bomb') and submitted to lapar- 
otomy 60 patients recovered (76 per cent recovery- 
rate) Of 13 cases explored, where a haimopen- 
toneum was found, but no visceral injury demon- 
strated, only I succumbed 

During the ‘ rocket-bomb ’ period 16 cases of 
intraperitoneal visceral injury were submitted to 
operation, of which only 9 recovered (56 2 per cent 
recovery-rate) 

Of the 6 intraperitoneal visceral injuries received 
during the shelling of Dover and operated on, only 
I perished The figures given here represent 
intraperitoneal visceral injuries for which operation 
was possible , cases of ‘ crush syndrome ’, retro- 
peritoneal hsematoma, and non-penetrating wounds 
of the abdommal wall are not computed 

ABDOMINAL INJURIES DUE 
TO ‘ FLYING-BOMBS ’ 

This essay does not purport to be a disquisition 
on the general characters of injuries produced by 
the ‘ flying-bomb ’, but there seems little doubt 
that injuries from V-i bombs proved less severe 
than from the high-explosive bombs on Britain 
during the earlier years of the war The damage 
to property during the V-i phase was always greater 
than damage to people, and most of the casualties 
were secondary to blast effects on buildings, etc 
All have commented on the infrequency of mtra- 
abdominal injury as the result of V-i explosions , 
thus, G H McNab (i944) had only 3 cases of 
intraperitoneal injury in 187 patients treated for 
V-I incidents in one hospital, and these were all 
moribund, R C Bell (i944) had no penetration 
of the abdomen in 259 patients in another institu- 
tion, Miss M M C Louden (1944) found less 
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than I per cent m over 800 m)unes m a hospital in 
South London Of the 79 patients in this senes 
with visceral injury submitted to operation 14 had 
no wound and were suffering from damage inside 
the belly produced by blast, collapse of buildings, 
etc The hideous ingravescent dm of the ‘ buzz- 
bomb ’ streakmg across the sky was a source of 
annoyance, threatemng, like some three-headed 
Cerberus, burial, blast, or burn to those below, 
but It was sphntered glass that inflicted many, if 
not most, of the wounds received during the V- 
menace Opimons seem to differ as to the pene- 
trating power of glass, but the evidence of cases 
collected for this review confirms the opimon 
recently expressed by Michael Smyth (i 944 ) j lu our 
series of cases most of the abdominal viscera have 
been on occasion damaged by glass — intestme, 
hver, spleen, the left gastric artery, and the pregnant 
uterus, etc 

Sex and Age — Of the 92 cases submitted to 
laparotomy, 50 were females There were 16 
patients under 17 years of age, 8 of them under 
10 years of age, and, m addition, there were 2 
foetuses injured in iitero that subsequently succumbed, 
8 patients were over 65, of whom the eldest, with 
numerous wounds of the intestine, who died on the 
operaung table, was aged 86 A woman, ‘ mine 
hostess ’ of a tavern, aged 66, recovered from a wound 
of the czecum (H Nockold’s case), and a man of 65 
from a wound of the duodeno-jejunal flexure and 
several lacerations of the small gut and the meso- 
sigmoid (H W L Molesworth) T Meyrick 
Thomas and R A Kerr each saved the fives of 
two-year-old children , the former’s patient had 
been buried under the debris of a collapsed house 
for three hours and had also a small wound over the 
left lower ribs in the mid-axiUary fine The infant 
was found to have a wound of the stomach and edge 
of the hver , a small metalhc foreign body, half an 
mch m diameter, was found embedded in the 
posterior abdominal wall just above the first part 
of the duodenum In Kerr’s infant the intra- 
abdominal damage was fortunately confined to the 
omentum 

Blast Injury — 

Case — ^Evelyn R , aged 7, was thrown across a 
surface shelter by the detonation of a V-r bomb , she 
was not thrown against any object which might have 
caused abdominal injury There was no loss of con- 
sciousness, but there was abdominal pam within an hour, 
associated with vomiting Over two pmts of blood were 
found in the peritoneal cavity at laparotomy at Hackney 
Hospital, but no visceral damage was discernible 
Recovery was uneventful (G Neville Taylor’s case) 

A curious stroke of fortune directed at various 
times 5 cases of abdommal mjury due to ‘ buzz- 
bombs ’ to the skilful hands of Meyrick Thomas, 
and 5 patients recovered The case of the infant 
of 2 years has already been referred to, but two 
of his other successful cases were a girl of 9 and 
a boy 15 years of age The last was apparently a 
blast injury of the abdomen — 

Case — T , aged 15, was admitted to hospital m 
a very shocked condition one hour after a ‘ flymg-bomb ’ 
had exploded on his home He had hEmatemesis and 
hsmaturia and a considerable hamopentoneum was found 
on laparotomy No visceral damage was demonstrable 


except several contusions of the small intestme No 
bruismg of the anterior abdominal wall was present 
The boy had also got a dislocation of the left hip-jomt, 
which was reduced, and a fracture of the pelvis , a 
lacerated wound of the left calf was also present A 
stormy convalescence followed operation, anuria was 
present for 48 hours, the blood-urea rismg to 450 mg 
Intravenous drip (blood, plasma, and saline) for 12 days 
Ultimate excellent recovery (T Meyrick Thomas’s 
case ) 

The predilection of the ‘ flying-bomb ’ for chil- 
dren as Its victims finds corroboration in those 
mjuries which have involved the fcetus in utero 
One case of this kind where a fcetus received a 
blast injury of the abdomen from a high-explosive 
bomb was recorded by the author in his Bradshaw 
Lecture m 1942 The 2 cases in this senes were 
six- and seven-month pregnancies respectively 

Case — A woman was admitted to hospital after a 
V-i incident with a wound of the right loin through 
which about half the length of the small gut had pro- 
truded and was lying in the patient’s clothing The 
degree of shock was only moderate, and it was possible 
to commence operation half-an-hour after the patient’s 
admission, the usual resuscitation measures having 
been instituted The wound in the loin, which was 
4 m in length, was excised and prolonged downwards 
and medially , the peritoneal cavity was full of blood and 
faecal matter, the cfficum and terminal 2 in of the 
ileum were severely lacerated On passing his hand 
into the pelvis, the surgeon felt the legs of the fcetus 
extruded through a rent on the right posterolateral 
aspect of the uterus The fcetus and placenta were 
quickly delivered through the uterme lacerauon, the 
damaged ileocaecal portion of the bowel was resected, 
the ends anastomosed, and the juncuon exteriorized 
The ragged edges of the uterine laceration were excised 
and sutured A piece of metal, 2 in square, was recov- 
ered from the bottom of the pelvis, and another fragment 
half the size was so firmly driven into the tibia that a 
chisel had to be used for its extraction , 200,000 units 
of pemciUin were admimstered, but death took place 
56 hours after operauon Post-mortem the uterus 
was well contracted and the placental site was clean 
(F W M Pratt’s case) 

Case — ^Dons R , aged 27, was seven months pregnant 
when she was involved m a ‘ doodle-bomb ’ incident 
in the South-east of London She had multiple injuries 
due to glass, and one glass fragment had penetrated 
the abdomen and was removed from the cavity of the 
uterus, which contained a 7-months’ child Laparotomy 
was performed by Mr J L Stephen, the child was 
extracted through the rent made by the missile The 
mother made a good recovery , the child survived two 
days 

Laceration of Inferior Vena Cava — H A 
Kidd’s successful suture of a laceration of the 
inferior vena cava has already been reported in 
the British Journal of Surgery (1945) 

Proximity to Explosion of ' Flying-bomb 
— h woman patient admitted to Channg Cross 
Hospital actually claimed that a ‘ flying-bomb ’ fell 
on her She was profoundly shocked, and a deep 
wound of her right buttock was bleeding profusely 
At operation by Mr R A Fitzsunons the buttock 
wound was dealt with and foimd to involve the 
abdommal cavity Laparotomy revealed the pres- 
ence of a considerable amount of blood m the coelom , 
there was bruising of the lower sigmoid colon and 
mesosigmoid, and a tear 3 m long on the left 
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antero-lateral aspect of the lower sigmoid involving 
the serous and muscular tunics The condition of 
the patient rapidly deteriorated during the operation, 
which was therefore abruptly terminated Next 
day the patient had improved, but equivocal abdo- 
minal signs and symptoms and the uncertainty as 



protruding It was only after twenty-four hours’ 
efforts at resuscitation that any thought of operation 
was possible As a forlorn hope the wound was 
explored, and a piece of glass 3 in / 2 in removed, 
which had gone through the lower three ribs, dia- 
phragm, and pleura, completely bisecting the spleen 
The patient failed to rally from the operation 

The British soldier in the London area did not 
escape scatheless in the matter of abdominal injury 
during the ‘ fly-bomb ’ period Such a rare avis 
is reported below 

Case — An officer was injured in the open, and was 
admitted to hospital with a large jagged wound below 
the left I2th nb, and passing pure blood in the urine 
X-ray examination revealed a large haimothorax with 
some mediastinal displacement and a large foreign body 
just below the left diaphragm Aspiration of the chest 
was performed on two occasions, 35 oz and 32 oz of 
blood being removed The wound in the loin was excised 
by Mr John Evendge , the left kidney was scverelj 
lacerated and contained a large metal fragment (Fig 
275, Nat War Coll 397) There were two holes in 
the diaphragm, one probably caused by the fractured 
I2th nb, the other by the missile Another two pints 
of blood were removed from the pleural cavity, and the 
diaphragm was repaired The pleural tavity was 
intubated and water-seal drainage cstaWished ine 
lumbar wound was lightly frosted with flavme-sulpha 
powder, a few sutures were inserted, and also a vaseline 
gauze dram The patient made an excellent recovery 


i ' 

Fig 275 — Left kidne> from patient with left <iidcd 
abdomino thoracic m)ur> from fragment of metal from 
flying bomb Recovery (John Evendge s case ) 


to Visceral damage engendered by the need of the 
hasty closure of the abdomen the preceding day 
^impelled a fresh intervention There was more 
blood in the peritoneal cavity, but despite the 
bruising and oedema of the lower sigmoid and 
ofclvic rectum, the bowel was obviously viable No 
other Ultra- abdominal lesion was found, and the 
woman ultimately made a good recovery 

The Predilection of the ‘ Flying-bomb ’ for 
Hospitals — The affimty of V-i bombs for hospitals 
and institutions for the poor and aged equalled its 
predilection for babes and children From one 
metropohtan hospital which endured more than its 
share of injury from indiscriminate air attack patients 
who had received abdominal injury were transported 
to London’s most histone hospital , one had been 
an inmate of the damaged institution for severe 
heart disease, another had been tied to bed in a 
plaster carapace after an operation on her hip One 
made a good recovery after a splenectomy (Harold 
Wilson) , another under treatment in the first 
hospital for “ a double aortic lesion and coronary 
insufficiency ” was injured by glass in the right 
side of the belly A wound in the right loin was 
found to penetrate the peritoneal cavity, but although 
there was an amount of blood in the coelom, no 
visceral injury was discovered He made a good 
recovery (Rupert Corbett’s case ) 

A third case from the same damaged hospital 
had had an arthrodesis of the hip, and was admitted 
to St Bartholomew’s m a severe state of shock and 
with a large wound in the left loin just below the 
left costal margin , half the spleen and fat were 


ABDOMINAL INJURIES FROM ANTI- 
AIRCRAFT FIRE DURING 
V-i PHASE 

The wonderful achievements of the anti-aircraft 
gunners against the ‘ doodle-bombs ’ from across 
the Channel and North Sea have now been promul- 
gated, but It would have been idle not to expect 
some casualties, even abdominal casualties, from 
‘‘what comes down” Yet I have only notes of 
3 abdominal cases during this period Perhaps 
the most brilliant result in this type of casualty was 
obtained by Gerald Townsley, of Rochester, in a 
warden 68 years of age 

Case — Abdominal-thoracic wound , fragment 

in richt ventricle recovery » t_ 

”sfac M was on duty xvhen he was hit by a fragment 
of nnti-aircraft shell On admission to hospital two 
hours later he was profoundly shocked, of a cyanouc 
urn and d>spno=ic There was a penetrating wound 
m the epigastLm il m below the ensiform cartilage 
tenderness was present m the epigastrium, but there 
was no rigidity Clinical exarnination revealed no 
abnormal pulmonary or pleural abnormality , the 
S-Tounds were faint The radiographs were 
satisfactory, and no foreign body was visualized After 
rmnts of plasma had been administered, operation was 
performed eight hours after injury After excising the 
worad in the epigastrium, the track of the rmssile was 
fou^ to proceed upwards through ccelorn, diaphragm, 
auTpenciidium, which was full of blood-clot When 
the dot had been removed a laceration could be swn 
m the waU of the right ventricle which was oozing On 
probing the aperture a fragment of metal was detected , 
this wfs removed, more free bleeding frorn the wound 
of the heart ensued, which was controlled by suture 
The pericardium xvas not sutured , a piece of corrugate 
rubber dram was inserted through the wound m th 
abdominal wall down to the pericardium The metal 
fragment measured li m x i in After operation. 
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auricular fibnllation continued for three days and then 
subsided The man left hospital six weeks after mjury , 
three months after discharge from hospital he was able 
to perform his ordmary duties, but became somewhat 
breathless on going up hills 

Another civilian anti-aircraft shell casualty was a 
right-sided abdomino-thoracic mjury associated with 
a fragment m the wall of the second part of the duodenum 
A successful result followed (H W Molesworth) 



Fig 2.^6 — Rupture of spleen from collapse of house m 
close proxmuty to explosion of flying * bomb Recovery 
(H W L Molesworth s case ) 


V-2 OR ‘ROCKET-BOMBS’ 

The abdominal injuries received in this country 
from ‘ rocket-bombs ’ were few in number , careful 
and pimctihous inquiry has failed to discover more 
than 16 abdominal visceral injuries due to V-2 
incidents submitted to operation, almost half of 
these cases were due to crush injuries and associated 
with fracture of the pelvis and other bones 

Perhaps the first abdominal mjury from a ‘ rocket- 
bomb ’ coming to surgery was successfully operated 
on by T Meyrick Thomas, whose record of success, 
apart from his Army service, in deahng with abdo- 
mmal injuries received by citizens in this country 
IS mdeed an enviable one 

Case — A man was in a tree pickmg frmt when he 
was blown up into the air On admission to hospital 
he was not shocked and was operated on three hours 
after injury A metal fragment had perforated the 
bladder from before backwards and lodged m the peri- 
toneal cavity , Its velocity was only sufficient to damage 
the sero-muscular tumcs of the sigmoid, but enough 
heat had been retamed to burn the gut in two places 

Perhaps the most dramatic type of abdominal 
injury produced by a ‘ rocket-bomb ’ was described 
to me by John L Stephen, of Dulwich Hospital 

Case — A woman of 52 had her abdomen impaled 
by a rafter beam, when a large fragment of an exploding 
V-2 passed through the roof of her home To release 
the pauent from the wreckage under and by which she 
was pinned, the beam of wood had to be sawn through 
on each side of the woman’s body On admission to 
hospital the patient was profoundly shocked A piece 
of timber varying in diameter from 2 in to 3 m and 
measurmg 2 ft m length protruded from a jagged hole 
below the 12th rib in the right lumbar region , its other 
end projected through another rent m the abdominal 
wall m the left ihac fossa The wounds of entry and 
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eiut were excised and joined by an obhque incision 
across the belly m order to hft out the beam The 
beam had traversed the peritoneal cavity and passed 
through the great omentum, but the colon, though badly 
bruised, was not perforated, and the small gut had not 
been lacerated From the coelom more than i lb of 
assorted sphnters and ceding plaster was removed The 
muscles of the abdominal wall were grossly lacerated 
and necrotic , there was some bruising of the mferior 
pole of the right kidney which was exposed at the bottom 
of the lumbar woimd The patient also presented 
other severe wounds , one in the lower part of the 
right side of the neck exposed the subclavian artery and 
vein , another wound across the right wrist had severed 
radial and ulnar arteries, while from a laceration m the 
left groin a jagged piece of wood has passed down along 
Hunter’s canal almost to the knee, fortunately without 
damaging the femoral vessels The patient’s con- 
valescence was reasonably smooth and the large irregular 
abdommal wound healed soundly without suppuration 
or the development of a hernia {Fig 277) 



Another dramatic case was that of a railwayman 
crushed between two railway trucks at the moment 
of a ‘ rocket incident ’ This was a magmficent 
result m the hands of Desmond Cooper, for the 
patient recovered from a resecnon of 8 ft of small 
mtestme and the suture of another laceration In 
addition, the man had sustained a disruption of 
the symphysis pubis and a fracture-dislocation of the 
nght sacro-ihac joint 

A htde girl of 12 years of age under the care of 
J T Laurenson recovered from multiple injunes 
due to a ‘ rocket mcident which included a separa- 
tion of the mesosigmoid from the bowel for a distance 
of 5 m or 6 m , the colon was already becommg 
gangrenous at operation Recovery followed an 
extenorization techmque 

A woman recovered m St Bartholomew’s 
Hospital from multiple injuries due to a V-2 
explosion on March 8, 1945 An enormous bomb 
fragment, measurmg 4 m x 6 m, was removed 
from the right hypochondnum , the 8th and 9th 
nbs were shattered, and hver, gall-bladder, and 
colon were hermated through the wound Ulu- 
mately an excellent recovery followed (Case of 
Harold Wilson ) 

Very severe damage to the hver is compatible 
with survival In the last war recovery followed 

15 
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wounds where portions of the liver were found 
free in the coelom One such case due to a ‘ rocket- 
bomb ’ was successfully operated on by W E 
Joseph, of Whipps Cross Hospital A fragment of 
liver, 3 in X 2 in x m had been avulsed from 
the liver mesial to the gall-bladder , the boy of 15 
recovered 

More rarely organs such as ovaries and Fallopian 
tubes have been damaged and successfully treated 
along with other injuries (Case of S H Wass ) 

ABDOMINAL INJURIES DUE TO 
SHELL-FIRE ON DOVER 

A soldier belonging to the Army of a great Ally, 
a GI, ETOUSA, while visiting Dover during 
the period of shelhng from the guns at Cap Gris-Nez, 
and while happily and eagerly with some girl-friends 
seemg the sights, doubtless hand-m-hand — Ofehcitas 
curiosa ' — received multiple injuries from an explod- 
ing shell, a fragment of which penetrated his abdo- 
men, producing woimds of anterior and posterior 
surfaces of the stomach , there was much blood m 
the peritoneal cavity Climcal evidence of acute 
intestinal obstruction necessitated a second lapar- 
otomy on the twelfth day after wounding , a coil 
of jejunum had attached itself firmly to the pelvic 
floor The loop of gut was freed and subsequent con- 
valescence was umnterrupted (T J Cobbe’s case ) 

Case — A woman in a Church Army hut had a shell 
explode at her feet The devastating character of her 
perineal injuries may be gauged from the accompanying 
photograph {Ftg 278) An inguinal colostomy was 
performed and suprapubic drainage of the bladder insti- 
tuted Her recovery was despaired of in the early days 
alter wounding, but her progress towards convalescence 
appeared to be materially influenced by the imtiation 
of penicillin therapy Her bladder sphincter had fortun- 
ately escaped damage, and sphincter control of her rectum 



had not been completely destroyed The province of the 
plastic surgeon has no territorial hmits , his skill in repair- 
ing the ravages of war even in the less conspicuous regions 
of the body equals that which he has mamfested so 
signally in the restoration of facio-maxillary mutilations 
or of damaged or burnt extremities Of him it may often 
/ be said — 

“ And ne’er did Grecian chisel chase 
A Nymph, a Naiad, or a Grace 
Of fairer form or loveher face ” 


My colleague, Rainsford Mowlcm, has effected a 
miracle of repair in this grande blessee {Tig 279) (Mrs 
G M B Toland’s case ) 



Fig 179 — Same case Wound of perineum m process 
of repair , the ‘ reconstructed vaginal and anal onfices are 
reasonably well shown {By courtesy of Rainsford Moulem ) 


Another casualty had suffered a mutilaung, 
lacerated wound of the right flank which had involved 
the crest of the iliac bone, the glutei, and muscles 
of the abdominal parietes, and had laid bare a 
lacerated caecum and ascening colon in the depths 
of the carnage When seen by the Receiving 
Medical Officer, he said “ Don’t bother about me 
You get on with the others I shan’t hve through 
this at my age ” , , , 

Blood transfusion was started and he was taken 
to the theatre at 4 35 am Haemorrhage was 
arrested, and such toilet of the wound performed as 
his condiuon pernutted A Paul’s tube was ued 
into the exteriorized caecum True to his own 
prophecy, he died three hours after operation 

Coje — Emily A, aged 36, was admitted to Dover 
Hospital on Sept 25, 1944, as a casullty from enemy 
shelling There were two lacerations involving the 
peritoneal cavity, evidently entry and exit wounds, each 
about 3 in in length, and situated in the upper left 
abdomen Through the anterior wound the hver and 
everted stomach could be seen , through the posterior 
rent the colon was protiudmg There were also numer- 
ous punctured wounds of both legs, one producing a 
fracture of the left fibula , a wound of the right buttock 
had a retained shell fragment, there was also a lacera- 
tion of the neck The pulse-rate was 134, the blood- 
pressure was unrecordable At operation, performed 
three and a half hours after wounding, when 4 pints 
of blood had enabled a systolic blood-pressure of too 
mm to be registered, several lengthy vertical fissures 
of the hver were found, which were sutured with catgut 
The spleen was pulped and was removed , a partial 
detachment of the diaphragm from the costal outlet 
was repaired , but the extraordinary lesion was that of 
the stomachy which was rent from near the cardia to the 
pylorus for a length of at least 6 in , the visctis being 
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turned inside out The gastric laceraUon was respon- 
sible for most of the bleeding which had taken place 
and was still continuing at the operation The gastric 
contents had been poured out under the diaphragm — 
an eloquent reminder of food-rationing and the value of 
‘ allotments ’ , carrot and cabbage were hastily scooped 
outj the everted stomach was restored to anatomical 
normality of shape, and the lengthy tear was sutured 
m two layers 

A left-sided pleural effusion required aspiration, but 
the pauent ultimately made an excellent recovery 
(G Gordon-Taylor’s case ) 

SUMMARY 

1 The abdominal injuries received during the 
V-i and V-2 phases of the war on Britain and during 
the protracted shelhng of Dover were »ot numerous 

2 The recovery-rate of proved abdominal vis- 
ceral mjuries due to ‘ flying-bombs ’ and treated by 
laparotomy was no less than 76 per cent 

3 The recovery-rate of the abdoimnal visceral 
injuries due to ‘ rocket-bombs ’ was 56 6 per cent, 
and of the few Dover casualues 83 per cent 

This paper could not have been written without 
the loyal and ungrudging help of the surgeons of 


that South-east ‘bit’ of England, including the 
London area The inescapable anxieties of an 
environment in which surgeons, men and women, 
of every age have laboured so loyally and devotedly 
and with such conspicuous success during more 
war years than the period under review prompt 
these bnes written two thousand years ago as 
applicable to their philosophy and spirit 

“ Dum loqmmur, fugent mvida 
aetas carpe diem, qiiain minimum credula postero ” 

(Horace, Odes I-II ) 

, “ each word we say. 
Some envious moment melts away, 

Trust nothing to the morrow, hve to-day” 
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THE GERMAN HOSPITAL CENTRE AT ABANO TERME 

By F MITCHELL-HEGGS, Major, R A M C 
and W J WALTER, Major, RAMC 

SURGEON AND ANAESTHETIST WITH A HELD SURGICAL UNIT, CENTRAL MEDITERRANEAN EORCE 


After the cessation of hosulities in May, 1945, 
instructions were received to act as Surgical Adviser 
to the British Cadre appointed to adimmster a 
collection of German Field Hospitals taken over by 
the Eighth Army 

The patients were grouped in thirteen scattered 
hotel buildings in the spa town of Abano Terme, 
North Italy, die area havmg been used as a medical 
centre for the previous eight months 

Contrary to expectanon, the condiuons of hygiene, 
nursing, and surgical treatment were found on 
arrival to be extremely unsatisfactory and well below 
British standards , and so bad were they that it 
IS considered that an account of both these and 
the action taken to improve them is worthy of 
record 

In order to present a fair picture an attempt has 
been made to outline the official German surgical 
pohcy and to contrast this with the chmcal evidence 
available, records of fatal cases, and, when neces- 
sary, with corresponding Briush methods and 
the evolution of these since the period before 
Alamein 

This report on conditions and the action taken 
for their improvement has been subdivided imder 
the foUowmg headings (i) General hospital 
hygiene , (2) Asepsis, antisepsis, and nursing , (3) 
Surgical chmcal survey , (4) Blood transfusion and 
pemcilhn therapy, (5) Survey of medicme, anss- 
theuc, and V D , (6) Analysis of deaths m hospital , 
(7) Summary of standard German methods m war 
surgery , (8) Discussion 


GENERAL HOSPITAL HYGIENE 

The hospital area as a whole had approximately 
2500 available beds, of which a varying number in 
the region of 2000 were occupied A tour of inspec- 
uon of the individual buildings revealed that certain 
of these were more suited to nursing and operative 
treatment than others Overcrowding and cross- 
infecnon were accompanied by inadequate grouping 
of the cases 

The hospital orgamzauon was based on a number 
of individual field hospitals, each with its own 
independent admimstration, and accordingly cases 
of all types were intermmgled in each hospital An 
odour of stale pus hung round most of the wards 
and corridors, and the paaents in these lay, thm 
and waxy-pale, varyingly crowded together, on 
“ scruffy ” beds of every size and shape In some 
buildmgs more effort had been made to improve 
the hygiene and asepsis, and one was immediately 
struck by the different atmosphere and the fact that 
the wounds in these wards were usually heahng 
cleanly Bed-bugs and hce were not common 
The condition of the bedding was good, but an 
unnecessary quantity of furmture congested the 
wards Water was plentiful, as the spa town is 
centred on a number of hot springs, and most 
buildings were fortunate m possessing a constant 
supply of hot and cold water from their taps The 
‘ natural ’ waters were said to contain iron and sulphur, 
and It was found that one scoopful of W S P per 
too gallons was required to render it dnnkable 
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Attention was first directed to improving general 
ventilation and removing all unnecessary furniture 
from the overcrowded rooms and corridors The 
bed state of each building was reviewed^ 1000 cubic 
feet being adopted as a mimmum standard for each 
bed At the same ume, sites were selected for the 
estabhshment of special centres for certain groups 
of cases, their situation depending on the require- 
ments of the different groups and the suitabihty of 
the various biuldings This reorgamzation was 
carried out with the aid of a series of chnical survey 
forms, one from each building, to be described 
below Wherever possible the most seriously ill 
patients were placed under the best conditions, and 
lighter cases were transferred by ambulance to the 
less pleasing available accommodation 

Every building had electric light and good water 
sanitauon 

ASEPSIS, ANTISEPSIS, AND 
NURSING 

The standard of asepsis was fair in one or two 
buildings, but very low in many This was due to a 
combination of factors First, a gradual lowering 
of aseptic discipline induced by the ItaUan and 
the severe Russian campaigns , second, a recent 
period of overwork associated with defeat , third, 
inadequate forward surgery , and fourth, poor 
treatment and nursing since arrival at Abano 

Sepsis was evident at every turn Many cases 
had reached the hospital with already septic wounds, 
their sepsis being largely attributable to inadequate 
forward wound excision, even when allowance is 
made for the delays due to the harassing of fines of 
evacuation Cross-infection must have been the 
primary cause in many, and reinfection at the time 
of subsequent operauon or dressing in others Most 
dressings were carried out in a way which compared 
unfavourably with the methods one might adopt in 
a crowded casualty or MI room under difficult 
conditions Bandages and dirty dressings were 

removed and re-appfied with the fingers, and washing 
of the attendants’ hands and forearms, and the use 
of sterilized instruments or bowls for major dres- 
sings had largely been dispensed with Masks and 
theatre gowns were not worn, and sterile towels 
were noticeable only by their absence In one 
theatre we entered, the floor was being swept with 
a broom while an operation was in progress, and in 
another an autopsy was being carried out Most 
theatres had no sterile drums or dressings Shaving, 
soap and water toilet, and skin preparation were 
inadequate Instruments were boiled, but were 
sometimes laid out on non-sterile paper sheets One 
doctor, indeed, was seen to put apparently sterile 
gloves on to unstenle hands Cases of all degrees of 
sepsis were treated side by side in the same theatre 
It was first decided that each bmlding must have 
tvvo theatres In one the dressings of all septic 
cases fit to be brought from the ward were changed, 
and grossly septic operations performed In the 
other, redressing of clean cases and aseptic opera- 
Uons could be undertaken Orders were given 
for the wearing of masks and a general tightening 
up of asepuc pracuce in both theatres and wards 
At the same time cross-infection was reduced 


by a re-distribution of cases as described in the next 
section It was found, for instance, that nearly onc- 
third of all wounds, including even minor cases, had 
sepsis and fever for more than four days, and ortho- 
paidic cases were being treated side by side with 
septic chest wounds In fracture cases the oedema- 
tous and granulating wounds were reached through 
windows in the plaster-of-Paris casts When copious 
pus was flowing, a bowl could be found beneath the 
window to collect it, and a swarm of contented flies 
completed a pre-Listerian picture 

The treatment of these septic wounds had been 
by applications of rivanol or sulphonamide and by 
water compresses applied at two- or three-day 
intervals The policy now adopted was one of 
daily dressings with Dakin’s solution under clean 
conditions, followed by tlie applicauon as soon as 
possible of closed split padded plaster casts Second- 
ary suture was obviously not yet pracucable Deep 
wounds were irrigated with eusol through rubber 
tubes introduced deeply 

There appeared to be no central nursing organiza- 
tion and the nursing appeared in general haphazard 
Temperature charts, however, were well kept, and 
the nursing approach to the patient was satisfactory, 
although of an unskilled, ‘ field ’ type There were 
some 200 nursing orderlies, but only 20 available 
trained German nursing sisters 

There were 4130 sheets, mostly of poor quality 
The washing and allocation of these was not well 
controlled, thus causing a relative shortage among 
the more severe cases Soap, towels, and crockery 
were all scarce 

Beds were fairly evenly divided into three types 
wooden hotel beds, iron hospital-type beds, and 
divans These, too, were badly distributed as 
between severe and slight cases 

Bed patients were ill washed , beards and long 
hair were much in evidence, and bed-sores commoner 
than IS usual 

The nursing staff was reorganized with the aid 
of a senior sister chosen to carry out duues m the 
wards comparable with those of an assistant matron 
The available skilled nurses and orderlies were 
directed towards those centres where they were 
most needed, and a personal tour of every room in 
every building was made m company with our 
nursing adviser to ensure that the available space 
was used to the best advantage 

About 70 per cent of the beds were classed as 
‘ good ’, and these were redistributed as most needed 
among the severer cases Wherever possible a clear 
floor-space was made round the sides and bottom 
of each bed 

Instructions were given in each block for the 
collection of personal equipment into a pack store, 
as it was found that it was causing unnecessary 
congestion and collecting dust 

The theatre methods their siting, and their 
equipment, were redirected with a view to approach- 
ing British standards of asepsis 

The method of distribution of food was exanuned 
Efforts were made to obtain crutches and fracture- 
boards, and such articles as toothbrushes, nail 
brushes, shaving soap, blades, and so on 

Finally, application was made to higher authority 
for the supply of further skilled nursing staff 
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CLINICAL SURVEY 

The hospital centre consisted of a senes of field 
hospitals which worked and were supphed for all 
practical purposes, independently of each other 
Each hospital admitted any type of case except 
head mjuries and maxiUo-facial, eye, and ENT 
cases, which were grouped in one hospital Opera- 
ting and X-ray equipment were satisfactory 

To assist the control of future pohcy, it was 
necessary to re-group the patients according to their 
chmcal diagnoses and state of sepsis It was con- 
sidered that this would also lessen the chances of 
cross-infecuon and enable the available theatre and 
speaal equipment to be used to the best advantage 
When a tour of the patients and individual blocks 
had been made it became evident that certain blocks 
were suitable only for the treatment of light cases, 
as they were dark and ill ventilated, having narrow 
corridors and small rooms Other buildings were 
of more recent construcuon, with large rooms 
suitable for wards, wide corridors, good hygiene, 
and good water supply The pohcy adopted, 
therefore, was to make each building into a centre 
for a particular type of patient, sending the hght 
cases to one, chest cases to another, amputations to 
another, and soon Information had also been 
received that evacuation was hkely to be stopped 
soon, and that a further thousand admissions might 
be expected A reception centre in a hotel building 
at the entrance to the area was therefor established 

It became evident that many patients suffering 
from the effects of chrome sepsis would reqmre 
blood transfusion and pemcilhn to save their lives 
A chmcal survey form was prepared, showing in 
twelve columns the important facts relating to each 
class of patient Classification was by both patients 
and lesions With the aid of this record we were 
able to pick out rapidly the hght cases (R T U in 
3 weeks), those hable to need pemcilhn (sepuc 
wounds with over 4 days’ fever), those requiring 
blood transfusion, and so on The ‘ general post ’ 
necessitated by the umfication of the hospital group 
was thus greatly facihtated 

This consobdated form gave a broad picture of 
the sickness state of the hospital group at the ume 
There were, for example, 62 patients with wounds 
involving the dura mater, 181 lower-hmb amputa- 
tions, 87 penetrating chest wounds, 55 fractured 
femurs, and 50 wounds involving the knee-)oint 
Some 368 had had fever for over 4 days with septic 
wounds, 15 had bed-sores, and 177 were classed as 
dangerously ill and unfit to be moved 

We were now in a position to discuss the relative 
value of various surgical treatments with individuals, 
and to know that the result would equally affect a 
number of similar cases 

At this time the deaths were numbering 3 to 
9 each day Our aims, therefore, were, first, to 
obtain without delay a clear view of both the orthodox 
and the actual German surgical pohcy in any par- 
ticular class of case , secondly, in the hght of this 
knowledge to anucipate any persistent errors and 
their consequences 

Accordingly the most expenenced German 
surgeon was requested to wnte for us a bnef account 
of German war surgical practice At the same time. 


we compiled with the aid of our German doctor 
interpreters, bnef smnmaries of all the fatal cases 
of the month 

The same surgeon was appointed to act in a 
position similar to that of a Bntish O C Surgical 
Division, and to give effect to such chmcal instruc- 
tions as were issued by us from time to time 

British Field Medical Cards were imtiated with 
short digests of the German notes for — 

1 patients about to be evacuated to British 
hospitals 

2 All patients who received pemcilhn 

3 All patients hkely to be repatriated with 
serious permanent disabihties 

Daily ward rounds were made, and the following 
chmcal observations arise from them — 

Flesh Wounds. — ^These had been, as a rule, 
inadequately excised Some healed by granulation 
In others there was ‘ phlegmon ’ followed by abscess 
formation, and this had been treated by incision and 
drainage The dram was usually left m too long, 
causmg excessive granulation and delayed heahng 
Our pohcy was that of daily eusol dressings imtil 
clean, to be followed when possible by either second- 
ary suture of skin-grafting, with the aid of pemcilhn 
if available 

Amputations — Gmllotine operations had 
almost invariable been performed A heahng penod 
might be hoped for from these lasting 6-8 weeks, if 
granulation and epithehahzation proceeded normally 
Definitive re-amputation, with delayed suture if 
this was considered necessary, could be carried out 
some three or four months after wounding 

Most of them, however, did not run so smooth 
a course A spread of infection to the knee-joint 
or along the femur, with femoral, pelvic, or even 
renal thrombophlebitis followed frequently, and 
re-amputation was sometimes done in an attempt 
to prevent this The tying of veins to prevent the 
spread of thrombophlebitis was fairly frequently 
carried out Our pohcy aimed at the performance 
of an elective amputation as early as possible, 
through a pemcilhn screen with delayed suture and 
drainage All wounds were given a course of daily 
eusol dressings to clear up the gross sepsis before 
this could be attempted 

Orthopaedic Cases — Limb plasters were on the 
whole inefficient, and failed to allow good finger and 
toe movements Abduction plasters were satis- 
factory, but above-knee casts were too short and 
below-knee casts too high 

It was the German custom to transport femur 
cases after pnmary wound excision in hip spica, 
and some were still being treated in hospital by this 
method Others were being treated by the normal 
Base method of shding traction m bed with a Braun 
sphnt and a Kirschner wire apphed through the 
tibia This method was encouraged after the cases 
were removed to the fracture centre 

Penetrating knee-joint wounds were normally 
treated by a hip spica, the joint being aspirated at 
the Base When severe sepsis appeared, joint 
exasion was carried out, the upper end of the tibia 
and the lower end of the femur being resected and 
the wound bemg left to drain through a windowed 
plaster apphed from the toes to the umbilicus 
This operation m the face of sepsis resulted usually 



THE BRITISH JOURNAL OF SURGERY 


238 

in osteomyelitis of the femur and tibia, and death 
was liable to follow unless amputation was under- 
taken, owing to the spread of sepsis 

Plasters apphed to fractures were nearly always 
windowed in one or more places, and invariable 
imspht 

Heahng of wounds with fractures was by granula- 
tion Primary, delayed, or secondary suture was 
not attempted, and had, in fact, been forbidden by 
the German medical authorities The period of 
disabihty was consequently a long one 

Stiff hmbs and venous stasis with thrombosis 
were associated with a backward attitude towards 
physiotherapy 

Cramal Surgery — This was adequately carried 
out by the neurosurgical specialist under good aseptic 
conditions The time-lag of fresh cases had varied 
considerably In early cases the pohcy adopted 
had been excision of the wound, using a sucker and 
methods similar to our own, with primary sutures 
and the results were satisfactory The older cases 
had been treated by a modified excision without 
closure The wounds were encouraged to granulate 
from below, and this was assisted by the placing of a 
small sterile sponge in the wound When, latef> 
ptmcillm was given, it was apphed either locally, 
intrathecally, intramuscularly, or by a combination 
of these methods It is too early at present for any 
estimate to be made of the results of pemcillin in 
these late cases 

Chest Surgery — Primary closure of sucking 
wounds with excision was the usual pohcy Nou- 
sucking wounds were excised, left open, and allowed 
heal by granulation Early aspiration was usually 
poss Me, but nearly every penetrating chest wound 
resulni m an empyema This was treated by 
tspna’- ( n When aspirauons became difficult, an 
mtoico il space drainage by the Bulau tube method 
was u ..ally adopted This was frequently inade- 
quate lid the continuous prolonged pyrexia which 
folio c. lied for rib resection or thoracotomy 
A 1 tn er f 1' cases had died of septic toxseinia through 
*^1 s. t ;t of these more radical measures 

It was therefore arranged, in consultation with 
^ eidiert Boland and Stammers, that all chest 
' 11 5 ,1 ould come under the care of one surgeon 
) ad experience of chest surgery Pemcilhn 
, instilled at the time of aspiration into cavities 
1 11 were suitable A separate theatre was pre- 
d dd, and all necessary chest operations were carried 
ut as soon as possible 

The standard of treatment of penetrating chest 
wounds before this could be classed as ‘ bad ’ 

Abdominal Surgery — There were fewer abdo- 
rmrial cases than might have been expected, mainly 
because abdominal cases were usually operated on 
in the German field ambulances and forward hospi- 
tals, and were not evacuated from these until fit to 
tra\ el 

These cases were treated in general on hncs 
similar to our own, except that the wounded colon 
was commonly sutured and replaced Infusion, 
transfusion, and gastric suction were rare , and 
either suprapubic cystostomy or an mdwelhng 
urethral catheter was used to dram the bladder 
Progress — The number of admissions and 
discharges vaned, there being any number up to 


50 of either on any one day Seven weeks after the 
end of April (on June 16), although there were 
1440 surgical pauents, of whom 1062 had clean 
wounds and no fever, there were still 252 who had 
septic wounds and had had fever during the previous 
four days These included, correspondingly, frac- 
tured femurs (54 and 13), penetrating knee-joints 
(54 and 18), lower-limb amputations (159 and 39), 
penetratmg brain wounds (43 and 4), and penetrating 
chest wounds (48 and 41) There were still 120 
who reqmred blood transfusion and 78 and 35 pa- 
tients were now classed as dangerously and seriously 
ill respectively There were 560 cases which were 
considered only fit to be moved within the hospital 
area, 242 were expected to return to duty within 
3 weeks, and 525 within 2 months 

By the end of the June quarter 117 re-amputa- 
tions, 48 secondary sutures, and 17 skin-grafts had 
been performed, and 868 patients had been returned 
to duty A total of 315 had been classified as 
suitable for repatriation under the international 
standard 

It IS not possible to offer a fair or scientific 
comparison between German and British War 
Surgery entirely on the results seen at Abano 
Terme, but the following observations are put 
forward without comment Simple wounds treated 
successfully by delayed suture are as a rule healed 
within 3 weeks of the time of wounding and those 
by secondary suture within 5 weeks In one series 
(Pansh) totalling 3845 flesh wounds treated by 
delayed suture (2693) and secondary suture (276) at 
20 different general hospitals in the C M F dunng 
September-October, 1944, 9° to too per cent healing 
was recorded m 78 per cent and 67 per cent of the 
wounds respectively Another series (Macdougall) 
of 43 amputations at a similar period gave with 
delayed suture 87 per cent and with secondary 
suture 50 per cent successes on similar standards 
A mortahty-rate of 2 7 per cent and an amputation- 
rate of 3 7 per cent were recorded in a third series 
(Furlong) of 218 compound fractured femurs, and 
in one group of these, numbering 38, treated by 
intramuscular pemcilhn and complete suture, 53 
per cent were completely healed and 87 per cent had 
“ bone shut off ” after eight weeks 

In North Africa, before pemcilhn was available, 
an empyema rate of 33 per cent in htemothoraces 
was recorded (Nicholson) and a control series of 
fractured femurs treated in the C M F without 
pemcilhn gave an amputation-rate of 8 5 per cent 
and a mortahty of 8 5 per cent 

BLOOD TRANSFUSION AND 
PENICILLIN THERAPY 

Blood Transfusion (in collaboration with Capt 
Borrowman of the Blood Transfusion Service) — 
Cases were selected for transfusion on their chmeal 
appearance, general state of nutrition, and toxaemia, 
checked by a hemoglobin and red-cell estimation 
Equipment and facilities for the copper sulphate 
plasma-protein method were not available at first, 
but were obtained later 

A prehminary survey on this basis showed that 
there were 497 cases reqmnng transfusion, of which 
224 were below 60 per cent Hb, and since the 
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ma)onty of these would require 3 to 4 bottles each 
It was estimated that 800 to 900 bottles would be 
needed during May 

Blood transfusion had previously been given by 
the German Staff by the direct arm-to-arm method, 
and in small quantities (200-250 c c ) It was con- 
sidered that this method was too slow, and, in view 
of the numbers to be treated, arrangements were 
made for a field transfusion unit to undertake the 
instrucuon of the German Staff in the indirect 
method, using British equipment 

The sources of blood that were available were 
P 0 W s’ in transit at 373 P o W Camp, north of 
Mestre, and the German Staff at Abano It was 
decided to obtain as much blood as possible from 
the prisoners while this source lasted, and to use the 
local staff as a reserve 

German officers and men were selected to form 
a Hospital Blood Service and demonstrauons were 
given in grouping, and taking and giving blood by 
our methods A team of bleeders was formed and 
was transported to the P o W Camp on the days 
donors were available to bleed 

Donors were selected from men between the age 
of 20 and 30 who had no history of malaria, jaundice, 
or VD The group stamped on the identification 
disc was checked before bleeding, and cross-matching 
was done before transfusion All groups were used 
No cases of mismatchmg were reported The 
blood taken was held in a hospital refrigerator under 
the charge of an officer who was also responsible 
for the general supervision of the Service A team 
of givers carried out the treatment in the various 
hospitals 

From May 14 to 31, 1945, 923 botdes of blood 
were collected and Sox bottles were given, leaving 
a stock of 122 bottles in hand The percentage of 
the different groups given were A 42 per cent, B 
10 per cent, O 44 per cent, AB ^ per cent, and during 
June a further 801 botdes were collected, of which 
789 were given 

A large number of the cases showed evidence 
of chrome sepsis with pyrexia, yet in only 44 cases 
were reactions noted 26 cases had a rigor, 4 
developed urticana, i had hsematuria, and 5 showed 
mild circulatory disturbance No jaundice or 
anuna were reported No deaths occurred 
During May the blood was used at an average 
rate of 45 botdes a day and at an average age of 
2 days , 344 transfusions were repeated During 
June the average was 26 botdes a day, with 637 
repeat transfusions Some of these were given 
before, during, and after operauons 

The results as judged by the improvement m 
chmeal condition were very satisfactory 

Hemoglobin and R B C estimations were carried 
out on a series of 46 cases with Hb below 70 per cent 
and the following results were obtained — 

Average reading before transfusion 2,900,000 R B C , 57 7 per cent ifb 
1, „ after 4 bottles 3,500,000 R B C , 77 „ „ Hb 

” ’> >> 6 » 3,900,000 R B C , 79 „ „ Xtb 

” >' » S , 4,100,000 R B C , 81 „ „ db 

The usual interval between doses of 500 c c 
was 4 days 

Pemcilhn Therapy — The group of cases jn 
Abano presented us with an unrivalled picture of 
sepsis in war surgery It became clear very early 


that here was an ideal opportumty for research in 
the treatment of this type of case PemciUin was 
required urgendy for treatment all over Italy, but 
permission was granted after a short delay for 
pemcilhn to be used on German P o W ’s when it 
was necessary to save hfe (Pemcilhn was also 
allowed for some sulphonamide-resistant or salvarsan- 
sensitive cases of V D , for economic reasons ) 

Surgical cases chosen for pemcilhn treatment 
were examined personally by us, and were all suffering 
from prolonged and severe sepsis with pyrexia The 
ruhng was made that all necessary surgical operauve 
treatment must have already been performed, and 
that blood transfusion must have been earned out 
wherever necessary before pemcilhn was started, 
the supply of blood, under the supervision of the 
transfusion umt, being now plentiful 

The usual precautions were observed in the 
matters of supply and safe storage, but bacteriological 
control was not possible until the later arrival of 
Major Scotl-Thomson In ccrntrcltatiOTi with Vnm 
we were then able to choose cases of chrome sepsis 
for pemcilhn not only for the purpose of hfe saving, 
bur also for research into the action of pemcilhn on 
these cases by varying methods 

Bacteriology and the supply of pemcilhn were 
now undertaken by the pemcillm team A further 
report of these investigations will be made at a later 
date 

Our pohey was to use massive doses on a small 
number of cases and to determme whether they 
could so control the sepsis that definitive surgical 
measures could be undertaken Pemcilhn was 
given by intramuscular injecnon, by local irrigation, 
and by deep local mjecuon down to the site of 
fracture using a long needle 

Secondary suture, re-amputation, and early 
skin-grafting were encouraged, and the German 
surgeons instructed in the use of pemcilhn and 
methods such as the tube techmque Local applica- 
tion of soluuon or powder was made the procedure 
of choice, with additional parenteral pemcilhn when 
necessary 

SURVEY OF MEDICINE, ANiESTHETICS, 
AND VD 

Medicine. — ^Apart from the question of tubercu- 
losis, the medical side presented no problem com- 
parable with those of the surgical There were 
some 350 medical patients on our arrival, including 
cases of tuberculosis, convalescent infectious disease, 
nephritis, infecQve hepatitis, rheumatism, undulant 
fever, recurrent malaria, skin diseases, and “ minor 
sick ” 

Chmeal diagnostic methods were thorough, and 
records were meaculously kept The loss of the 
German mobile bacteriological laboratory, which 
had been sent away shordy before the end of 
hostilities, was a handicap, but chmeal side-rooms 
undertook routine examinations of blood, unne, 
and sputum 

Treatment, though tinged with the acadeimc, 
appeared sound and well carried out A rigid and 
well-controlled Vollhard diet, for instance, was the 
rule m cases of nephritis The scheme of malarial 
treatment approximated very closely to the current 
British scheme, except for the prehminary quinme 
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Skin cases were treated on familiar lines It 
was mteresting to note the same mental resistance 
to the conception of sulphonamide dermatitis as is 
sull encoimtered in the British medical services 

The empirical treatment of the rheumatic group 
of diseases was given local colour by occasional 
mud baths and immersion in the spring waters of 
Abano 

Sulphonamides were prescribed orally with 
discretion and common sense 

Strophanthin was a favourite drug which tended 
to appear on charts whenever pulse-rates rose 
rapidly from any cause Polypharmacy, however, 
was less in evidence here than on the surgical side, 
where it ranged unfettered and unquestioned, 
reaching its full fury as the patient neared his end 
imder a broadside of coramme, adrenahne, stro- 
phanthm, calcium, caffeine, tutofusin, and eupaverm 
“ Trotz starker Kreislaufmittel tritt der exitus 
letalis ein ” is the routine description of this 
process 

Tuberculosis — Owing to recent admissions 
there were 84 tuberculous patients in the hospital 
centre Of these 50 per cent were considered 
moribund by the German medical officers in charge 
of them, but we regarded this as too pessimisuc an 
estimate, given reasonably good conditions for their 
treatment 

Unfortunately the heat and steam of the ubiqui- 
tous sulphur springs of Abano Terme provided a 
very unfavourable climate for the treatment of 
tuberculous patients in the summer, and the block 
which we had set aside provided poor accommoda- 
tion for them There were two cool airy wards 
v'lth room for 20 beds apiece, and the rest 
had to be lodged in small and often stuffy hotel 
bedrooms A more suitable building was being 
sought for them, in the neighbouring hills, so far 
without success 

Most of the worst cases were Russians, primitive 
m their outlook and habits, and unwilhng to co- 
operate in their treatment with their German 
medical attendants There were also some 25 
Serbs, who had been treated with obvious efficiency 
for several months in German hospitals in Vienna 
and Laibach 

We obtained a pneumothorax apparatus from an 
Itahan civihan sanatorium in Padova, and the 
X-ray apparatus was adequate Some 10 of the 
patients had “ A P ’s ” already estabhshed 

Venereal Disease — On our arrival the V D 
department contained approximately 34 cases of 
syphihs, 22 cases of gonorrhoea, and 3 or 4 of soft 
sore 

Syphihs was treated by standard arsemcal 
methods, efficiently controlled by Wassermann and 
Kahn tests 

Treatment of gonorrhoea was not satisfactory, 
the rate of primary cure being estimated by the 
Germans as 35 per cent This was probably due to 
the fact that the standard 3-day course of treatment 
consisted of a preliminary artificial pyrexia pro- 
duced by olobinthin or pyrifer, followed by a total 
of 18 g only of sulphathiazole Of the 22 cases 17 
were m various stages of sulphonamide resistance 
These w ere rapidly cleared by the standard pemcilhn 
course of 100,000 imits 


An antisyphilitic course of pemcilhn had also 
been imtiated in two cases of generahzed exfoli- 
ative salvarsan dermatitis, with heavy secondary 
infection These showed a dramatic chmcal im- 
provement 

Anaesthesia — ^Anssthesia was best descnbed 
as of ‘ continental ’ quahty Local novocain infiltra- 
tion was used more freely than in BriDsh or American 
practice, producing a partial analgesia which satis- 
fied at least the surgeon 

Premedication was fortunately efficient, ‘SEE’ 
(scopolamine-ephetomn-eukodal) mixture being used 
for this in ampoules of three standard strengths It 
was considerably used as a potent intravenous 
narcotic for moderately painful procedures such as 
removal of plasters and difficult dressings, and even 
for the reduction of dislocations 

Evipan sodium or ‘ rag and bottle ’ ether with 
ethyl chloride, evipan, or open ether induction, were 
the methods of general anesthesia Nitrous oxide 
was not recogmzed as an anesthetic agent, and 
endotracheal intubation was regarded as a purely 
theoretical possibility 

ANALYSIS OF DEATHS IN HOSPITAL 

Brief summaries of a number of fatal cases durmg 
the month were made with the help of our nvo German 
doctor interpreters, and the following analysis of these 
has been made in order to give a broad picture of the 
mam causes of death 


Head wounds involving 
dura 


Penetrating chest w ounds 


Penetrating abdominal 
wounds 

Thoraco abdominal 
wounds 

Amputations — 

Above elbow 
Below elbow 
Above knee 


Below knee 

Fractured spine without 

paraplegia Septiciemia i 

Fractured spine with para- 
plegia Primarj shock i 

Hjpostauc pneumonia a 

Urinary infection (no suprapubic 
cystostomy) 3 

Fractured pehas without 

bladder lesion Septicaimia i 

Fractured pelvis with 

bladder involved Primary shock I 

Peritonitis i 

Urinary infection I 


Mode of Death Totals 

Primary shock and brain damage 4 

Haimorrhage 2 

Meningitis 14 

— 20 

Empyema 13 

Empyema w ith secondary haimor- 
rhage 4 

Empyema withsubphremc abscess 1 

Primary hremorrhage 3 

Pneumonia w ith htemopericardium I 

Pelvic thrombophlebitis 1 

— 23 

Peritonitis r I 

Htemorrhage i 

— 12 

Primary htemorrhage or shock 2 

Empyema 3 

— 5 

Anaerobic cellulitis I 

Septicaemia I 

Septicamia 3 

Septicaemia and secondary hemor- 
rhage I 

Septicaemia and peUic thrombo- 
phlebitis 2 

Septicaemia, pneumonia, and 

empyema 3 

Septicemia and fat embolism 3 

Fulminating gas gangrene I 

Tetanus i 

Septicemia 4 


3 
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Made of Death 

Compound fractured femur 

(wthout amputation) Primary shock 
Septicaimia 

Sepucsemta with secondari ha:m- 
orrhage 
Tetanus 


Compound fractured ubia 
and fibula (without am- 
putation) 


Septicmmia 

Septicmmia with embolism 


Compound fractured fore- 
arm Tetanus 


Totals 

1 

3 

I 

I 

— 6 


1 

2 

— 3 

I 


Compound fraaures m- 
\ohmg joints — 

Shoulder Septicamua 
Knee Septicmmia 

Septicaemia with secondary 
haimorrhage 

Sepucaemta with peltic throm- 
bosis 

Septicaemia tvith lung embolism 


Bums Tetanus 

Flesh wounds Pnmarj shock 

Septicaemia 

Septicaemia with secondary 
haemorrhage 

Septicaemia with liver abscess 

Tetanus 

Erysipelas 

Fulminating gas gangrene 


Wounds of large v essels — 

Carotid artery and vein Secondary haimorrhage, respira- 
tory arrest under evipan 
Femoral vein Secondary hamorrhage 

Appendiatis Pentomtis 

Osteomyelitis of ileum 
C primary ) Septicaimia 

Hogdkin’s disease Empyema 





Total 132 


NOTES ON METHODS IN GERMAN WAR 
SURGERY* 

{In collaboration with a senior German surgeon) 

The treatment of wounds in the German Army 
should be carried out as stated in the Army Manual, 
Instructions for Treatment of Wounds m the First Medical 
Units, pubhshed by the German Command 

In this Manual the following suggestions are made 
as to the treatment of wounds 

The First Medical Aid Post — 

1 Savmg of hfe by treatment of shock and collapse 

2 Transport and operations while m a shocked or 
collapsed state forbidden, except to save hfe, i e , gross 
haemorrhage, tracheotomy, and open pneumothorax 

Treatment of Shock — 

1 Warmth — hot-water bottles and hot drinks 

2 Blood transfusion, periston, tutofusin, or serum 

3 Cardiac stimulants, 1 e , coramin, cardiazol, cam- 
phor, hexeton, strychnine, strophanthin, sympathol, 
veritol, adrenaline 

Prevention of Asphyxia — 

a Removal of the cause, 1 e , pus and /or other 
secretions 

b Fixauon of tongue 
c Removal of damaged tissues 
d Removal of foreign bodies 
e Tracheotomy 
/ Suture of pneumothorax 
Treatment of Heemorrhage — 
a Pressure 
b Ligature 

c In extreme cases tourniquet, which must be 
released afte r a maximum period of two hours, and 

* This section is a modified translation from German notes 


eased every thirty minutes, for a short penod The 
patient must always be watched for signs of collapse 

First Treatment of Wounds Antiseptics and 
Sterile Dressings 

First Treatment of Burns — 

1 After washing with antiseptic solutions, dressed 
with prontosil gauze (sulphonamide vasehne gauze) 

2 Burns brushed with 5 per cent tannic acid under 
anaisthesia This treatment is continued half-hourly or 
hourly until a leather skm is formed Tanmc acid 
treatment is only used for the first 48 hours and when 
no other treatment has been previously used Attention 
IS paid to circulation, and blood and serum transfusions 
are given 

Methods taken to Prevent Infection —Every 
wound is treated as if mfected The greatest precautions 
are taken to prevent secondary mfecuon Sterile anti- 
septic dressings , limbs and wound kept quiet 
Prophylactic tetanus 2500 units 
With large wounds 8cc AGGS is iniected 
Prevention of anaphylactic shock by sensitization test 
for A G G S and A T S 
Chemical treatment also 
Local and general sulphonamide courses 
General Surgical Treatment — 

1 Through-and-through small bullet wounds are treated 
conservatively No excision, sterile dressings, and kept 
quiet The same treatment is apphed where there are 
fractures and when joints are involved, but only when the 
wound IS the same size as that of a small bullet This 
type of wound is only operated on when synovial fluid 
IS being discharged from a joint or when there is an open 
pneumothorax 

2 Other types of wounds Total excision Removal 
of damaged tissues Total excision must be made 
withm 12 hours of wounding Primary suture of all 
war wounds is forbidden It is possible to suture wounds 
which are clean, five to eight days old Primary suture 
of war wounds is allowed in the following instances 
(a) Head (involving brain) wounds , (b) Open pneumo- 
thorax , (c) Open wounds of joints 

3 The principal method of treatment of war wounds 
is by excision The best results are achieved when the 
time-lag is less than 12 hours The method of treatment 
is determined by the anatomical state of the important 
structures Wound excision must be carried out m all 
large, deep, or lacerated wounds All debris and de- 
vitalized tissue, foreign bodies, and bone fragments being 
removed 

Tamponade of through-and-through and penetrating 
wounds IS forbidden Results retention, secondary in- 
fection, phlegmons Primary suture forbidden All mine 
wounds and shrapnel wounds must be surgically treated 

4 Metallic foreign bodies may be removed only when 
they are superficial or when they are found during the 
operation It is forbidden to search for metallic foreign 
bodies in inflamed tissue 

Exceptions — 

a Metallic foreign bodies near important vital organs 
(trachea, urethra, blood-vessels, nerves) 
b Penetrating SW in brain 
c Penetrating S W of joints (within 48 hours) 

5 Local use of M P powder Sulphonamide treat- 
ment per os 2 days 8 g , 2 days 6 g , 4 days, 4 g 

Special Surgical Treatment of Wounds 

I Penetrating S W in Brain — ^Primary operation 
as soon as possible Primary operation with good 
results as soon as possible imtil the fourth day 

Exception Penetrating S W with large destruction 
of the head bones or infection 

Before every head operation a radiograph m two 
planes must be taken Treatment of shock, and lumbar 
puncture 
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Reason — 

a Removal of bone fragments, metallic foreign 
bodies, and infective material 
h Ligature of vessels 
c Prevention of secondary infection 
Surgical method — 

Wound excision Preparation of the dura in the 
healthy part i cm around the wound Aspiration of 
the destroyed and necrotic brain parts Removal of 
bone fragments and metallic foreign bodies Ligature 
of blood-vessels, primary suture of dura with a pedicle 
or free graft from the galea aponeurotica, periosteum, or 
fascia 

The preparauon of the dura depends on the amount 
of brain destruction and the condition of the dura 
Excision and flap closure are then done 

In cases more than 4 days old or large brain wounds 
with infection, damaged brain Dssues aspirated Bone 
fragments and metallic foreign bodies removed and open 
treatment established with rubber sponges or Mikuhcz 
(this IS a stout glass tube with closed end and perforated 
sides Discharges are mopped up from inside it 
periodically) 

Place for treatment — 

Field hospital, if possible by brain specialists No 
transport before 4-6 weeks Rest after operation is 
more important than primary operation Operations 
are performed with local anssthesia together with SEE 
(scopolamine, epketonin, eukodal) or evipan 

2 Wounds of Face and Maxilla — If possible, 
primary operation by specialist or dentist 

a Fractures — Fractures with little displacement are 
treated by drilling and wiring of mandible, including as 
many teeth as possible Fractures with large bone defects 
are bridged with wire splint at primary operauon In 
fractures of mandible with much displacement elastic 
fixation to the maxilla is done Fixation is best effected 
b> plaster-of-Paris head cap with loops and rubber 
hands 

b Flesh Wounds of Face — Wound excision Approxi- 
mation suture only where there is free drainage If not, 
sccondaiy suture after some days or weeks Operation 
on the face Local antesthesia or S E E Nourishment 
b> stomach tube Mouthwashes with antiseptic spray 

3 Wounds of the Eyes — ^Primary treatment only 
bv specialists within 12 hours Chemical burns irrigated 
uitb water or solution of 5 per cent soda bicarb (eye 
vaseline or noviform-vaseline-dressmg) Wounds of lid 
primary suture Foreign bodies must be removed 
For intra-ocular foreign bodies X-rays in two planes are 
iccessary For mtra-ocular metallic foreign bodies a 
! I ,.e magnet and X-ray equipment are essential Wounds 
o* cornea and sclerotic and prolapsed parts such as the 
ir s re resected and the wound closed with flap of con- 
junctna 

Corneal wounds are sewn up with sterile female hair 
Sclerotic wounds are sewn up with finest silk When 
the eye is destroyed enucleation is performed 

4 Wounds of Ears — Most of them communicate 
with head wounds Primary operation is necessary as 
soon as possible Destructive wounds must be examined 
to see whether middle ear, temporal bone, or mastoid 
IS fractured Retro-auricular exploratory incision must 
be made when necessary 

Ear wounds caused by a blunt instrument (perforation 
of drum, lesion of internal ear) are treated conservatively, 
irrigations forbidden Labyrinthine and meningeal irrita- 
uons must be operated on through a mastoid incision 

5 Neck Wounds — Small penetrating wounds, 
atebrile, are treated conservatively 

For Viounds of oesophagus, external oesophagotomy 
IS pertormed Nourishment is given by means of a 
stomach tube 

Wounds of larynx and trachea Tracheotomy is 
pertormed Skin emphysema must be incised 


Wounds of the large neck vessels must be sutured, 
if possible, when they are damaged If this is impossible 
they must be ligatured 

6 Chest and Lung Wounds — ^Pneumothorax with 
high tension valve drainage Large haimothorax must 
be repeatedly aspirated After shock treatment every 
open pneumothorax must be closed as soon as possible 

Lung inflation apparatus during operation is useful 
Through-and-through wounds with no large opening of 
the chest can be treated conservatively 

Wound excision, removal of rib fragments, and 
metallic foreign bodies Suture in layers 

Large defects of chest wall can be closed by flaps 
Closing of defect by stitching lung into gap has bad 
results After operation dressing with elastoplast or 
jaconet Dressings are only to be changed in cases of 
hasmorrhage Uninfected chest wounds are treated 
conservatively by aspirations In cases of infection 
Bulau drainage must be applied at the lowest point 

7 Abdominal Wounds — Every abdominal wound 
must be suspected of perforation of the peritoneum 
When the parietal peritoneum is wounded a laparotomy 
is necessary Likewise when symptoms of peritomtis 
are nouced Liver wounds must be closed by suture 
or plugged with gauze Destroyed spleen must be 
removed (splenectomy) Wounds of stomach and 
intestines are sutured When the colon is perforated a 
colostomy must be done When the intestines or the 
colon are wounded the operation depends on the extent 
of the injury If possible no resection After colon 
operation in every case A G G S must be injected 
Wounds of pancreas must be sutured and a transpen- 
toneal tamponade applied Wounds of diaphragm are 
sutured All operations with ether anaesthesia or local 
anaisthesia 

All abdominal wounds must be operated on within 12 
hours if possible When there is a hope of good results 
abdominal wounds must be operated on even after 12 
hours After operation a rest of 3 weeks is necessary 
Localized peritonitis must be treated if possible 
conservatively General peritonitis must be operated on 
All abdominal wounds must get antipentonitis serum 
(40-80 c c intraperitoneal and 20-40 c c with infusion 
of tutofusin intravenously) 

Post-operative nursing is important 

8 Wounds of Urogenital Tract — Htemorrhage 
and extravasation of urme must be looked for and dealt 
with if possible by extraperitoneal operation 

When the bladder is wounded — laparotomy 
Bladder wounds sewn up in two layers Catheter 
applied or, better, suprapubic cystostomy When there 
IS an extravasation of urine, incision and suprapubic 
cystostomy Soft rubber catheter applied by urethra 
or from above through suprapubic cystostomj 

9 Wounds of Limbs — Flesh wounds are treated 
according to the general rules of wound treatment 
Limb wounds involving bones are always infected com- 
pound fractures 

Surgical treatment is necessary to avoid pseudarthro- 
sis Bone fragments still attached by the periosteum 
must not be removed When a fractured femur is 
infected, the abscess must be incised and drained Early 
operation is more important than rest after operation 
Wounds involving Joints — Treatment depends on 
extent of the joint wound and destruction of joint 

a Penetrating G S W and through-and-through 
G S W are treated conservatively Sterile dressings, 
splint and synovial fluid aspirated 

b When joint is open without fractures Irrigation 
only durmg the first operation is necessary Capsule 
sewn up, flesh wound left open, hip spica applied If 
possible, no change of dressing Infected joint wounds 
must be drained by a long lateral incision When the 
joint IS still discharging resection of knee-joint must be 
performed 
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Wounds with destrucnon of )oint Removal of foreign 
bodies and bone fragments Joint left open, and hip 
spica Resection of the jomt or amputation depends on 
the extent of the destrucuon Joints not operated on 
after 48 hours with signs of infection must be treated 
ivith aspiration, irrigation with Klumsky solution (phenol- 
camphor), arthrotomy or resection Rest after operation 
more important than early operanon 
Calf Wounds with Fractures — 

Good Plaster-of-Pans or plaster-of-Paris slab to 
upper third of thigh Foot in dorsiflexion Toes free 
on the dorsum 

Suffiaent Kramer wire sphnt to upper third ot 

thigh , 

Bad All dressings not reaching upper third of thigh 
Wounds of Forearm with Fracture — 

Good Plaster-of-Pans from metacarpo-phalangeal 
joints to shoulder-joint Middle position of forearm, 
light dorsal flexion of the hand, and 90 per cent flexion 
of elbow-joint 

Sufficient Kramer wire sphnt m the same posiDon 
Bad All dressings below shouIder-joint, or arm, 
hand, and fingers in other positions 

When the hmb is swollen plaster-of-Paris must be 
opened dorsally 

Amputations — First point is to save life before saving 
the funcuon of the hmb 

Indications for primary amputation 
a When the hmb is devitalized 
b When there is no chance of recovery of the funcuon 
of the hmb 

c In the presence of severe infection to save life 
Indications for secondary amputation 
a Progressing gas gangrene 

b Dischargmg, infected fracture and joint wounds, 
dangerous to hfe 

c Gas gangrene or fracture with damage to the mam 
blood-vessels 

d Repeated hemorrhage from mam vessels near 
fractured bones when hgature is not possible 
e General infection spreading from the hmb 
/ Empyema after joint resecuon, with pyrexia and 
bad condition for 2-3 weeks 

g Tetanus, spreading from the distal part of the 
limb 

Technique of Amputation Cut in the wound with 
removal of damaged skin and muscles Amputation of 
the bone above fracture When infection is present 
amputation above mfecuon 

Secondary Amputation Amputation with a flap, 
no primary suture In clean cases stitches inserted, 
closed after 5 days Periosteum and marrow left undis- 
turbed 

10 Wounds of Vessels — Suture of vessels has no 
place in Field surgery It is only possible — 

a Under the best aseptic conditions 
b When the wounds are clean 
c Only large vessels can be sutured 
Contra-indtcattons — 
a Septic wounds 

6 When the defect is larger than 4 cm 
Operations on aneurysms can be made only in Base 
hospitals 

11 Wounds of Nerves and Spinal Cord — In the 
Field, partially or totally divided nerves must be sutured 
Pnmary complete suture of the nerve must meet easily 
The wound must be aseptic In all other cases secondary 
suture of nerve 

Treatment of lesion of spinal cord must be performed 
in Base hospitals 

Surgical treatment is not urgent 
Good nursing is necessary 

Laminectomy is indicated only for penetrating 
wounds or bone fragments in the spine, when the X-ray 
shows pressure on the spinal cord 
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Organization of the Surgical Service in the Field 

1 First Aid Post m the Line — 

First dressing, tourniquet. Field transport sphnt 

ATS injected , j 

2 Advanced Dressing Station 1-4 km behina 
the Line — 

Revision of dressing (if possible, no change) 
Tracheotomy, pneumothorax closed by dressing, 
making fit for evacuation, by treatment of pain and 
shock 

Treatment of haimorrhage, blood transfusion or 
infusion 

Catheter or puncture of bladder 

3 Main Dressing Station 6-30 km behind the 
Line — 

Personnel i C O • 

2 surgeons (i specialist) 

I medical specialist 
I dentist 

40 other ranks 

Minimum accommodanon 130 
Tracheotomy, suture of open pneumothorax, primary 
amputauons, hgature of vessels, transfusions, surgical 
treatment to make fit for evacuation 

4 Field Hospital 30-70 km behind the Line — 
Personnel i C O 

1 surgeon 

I medical specialist 

3 G D officers 
88 other ranks 

250 beds, but, as a rule, 500-600 patients 
Surgical treatment, bram surgical treatment, chest 
wounds, abdominal, jomts, fractures, and vessel wounds 

5 Base Hospital — 

Surgical treatment of all wounds with all speciahsts 
For the treatment of light cases there were established 
Field dressing stations near the line 

In Italy each army had one Field hospital which had 
all specialists as at Base hospitals 

DISCUSSION 

It IS evident that the orthodox German surgical 
pohey was on the whole sound and corresponded 
in many ways with that of the Brmsh Army up to 
1942, apart from continental variations 

The Feldlazarett or Field Hospital may be 
described as the keystone of the German Surgical 
Service It can be compared with the CCS of 
the 1914-18 war, the Mobile CCS of the earher 
days of Eighth Army, or the Field Dressing Station, 
converted into an ‘ advanced surgical centre ’ by 
the addition of surgical and transfusion units, of the 
later stages of the Itahan campaign , m each of these 
the majority of primary surgical operations being 
performed The equipment of the Feldlazarett 
was good and it was possible with it to maintain a 
hospital of 200 to 500 beds and provide suitable 
operating and X-ray facihties One such hospital 
during the period October, 1943, to December, 
19445 admitted 9486 surgical cases — including 1480 
fractures, 1184 joint lesions, 980 brain wounds, and 
91 cases of appendicitis, approximately 70 per cent 
of each group of which required operauon 

By comparison, one Bntish Field Surgical Umt 
might perform between 1500 and 2000 operations in 
one year, although in one period at a CCS 118 
major operations were performed by one surgeon in 
SIX days, while an assistant surgeon, working simul- 
taneously, operated upon over 200 minor primary 
wound cases 
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During the different stages of the war it was, of 
course, necessary for the duties of individual units 
to alter, depending on whether an advance or retreat 
was taking place, and on the state of the receiving 
or evacuating hne of communication The best 
conditions for treatment, rest, and evacuation on 
the German side were met with in staDc warfare 
and the worst in retreat Alhed air superiority in 
the latter stages of the campaign caused almost 
insuperable difficulties in evacuation, resulting in 
pre-operative delay and post-operative overcrowding 
at a hospital, such as Abano, which was placed 
centrally in the evacuation chain Roads were 
frequently blocked, necessitating the carrying of 
wounded around road obstructions , or an ambulance 
tram, imable to reach its destination, might be 
compelled to return its load On the British side it 
can be recorded (Stammers) that “ the results of 
delayed primary suture during the Gothic Line 
battle were less good than during the Cassino days 
and this because the lines of evacuation in September 
and October were very long, and in consequence the 
optimum time for the delayed suture was missed 
As pressure of work eased off we were able to 
estabhsh delayed suture centres in Army areas and 
were therefore able to apply delayed suture at the 
optimum time ” 

Medical supplies, such as gauze, wool and band- 
ages, were becoming short, and Abano had become 
filled with patients who were intended for the Base 
hospitals at Merano and Cortina Although condi- 
tions were not as good as at the Base, these excuses 
cannot, however, be accepted for the standard of 
treatment which resulted The pohcy as the war 
progressed had been to send the younger medical 
orderhes with good experience to the forward umts 
and to replace them by older men , and the former 
surgical specialists who had been lolled or captured 
had been gradually replaced by recently quahfied 
assistant surgeons or older civilian surgeons without 
adequate experience of war surgery It has been 
suggested that many of these had a false estimate 
of their own powers and a lack of good judgement 
— certainly these accusations were fully borne out 
when some of the surgical work of the hospital group 
was examined 

Investigation of over too death reports, summar- 
ized and translated into Enghsh, showed that the 
majority of patients reached the surgeon within one 
day of wounding Their operations and subsequent 
dressings could not possibly have been carried out 
according to the official instructions and this will 
be clear after reading the description of the state of 
both wounds and patients 

Failure in asepsis cannot be excused on the 
groimds of overwork, bad accommodation, or 
mexpenence On certain necessary occasions one 


has maintained a practical standard of asepsis in an 
underground wine cellar using a simple lamp, a 
stretcher as operating table, water from a ‘ jerrycan ’ 
and only that amount of theatre equipment which 
could be carried by some of the CCS staff in the 
twelve theatre ‘ landing packs ’ which were available 

Pressure of admissions has never forced us 
materially to lower our standards either in forward 
umts or at the Base, and it will be remembered that 
many of our surgeons also were similarly recently 
qualified From personal observation of the cases 
arriving at a desert hospital during the Battle of 
Alamein it can confidently be stated that the standard 
of treatment and surgical handicraft, even before 
penicilhn and delayed suture were adopted, were 
much higher than those met in Abano some three 
years later 

Admittedly, a part of the success of British War 
Surgery can be attributed to the correct use of 
penicillin, to blood transfusion, to the pohcy of 
having facihoes for good surgery and post-operaave 
nursing in the forward areas, and to delayed suture , 
But It IS also true that it is only an adaptable surgical 
service, working with the active assistance of its 
policy by the administrative commanders, which 
can enable the necessary research into, and tnal and 
adoption of, these adjuncts to the essential excision 
operation to be made 

Adaptabihty has long been the keystone in the 
training of the British Army, and the conditions at 
Abano Terme provided us with a valuable lesson 
in the results of the neglect of this teaching 

“ Trotz starker Kreislaufmittel tntt der exitus 
letahs em ” 

SUMMARY 

1 The state of the Abano Terme Hospital 
Centre in May, 1945, and certain aspects of the 
policy which gave rise to this are described 

2 Notes are given on the orthodox pohcy in 
German War Surgery 

3 The differences between the German and 
British methods are discussed 

We are much indebted to the Speciahst Consult- 
ants for their advice, and to our colleagues of the 
British Cadre for their help and co-operation Our 
thanks are due to Brigadier W M Cameron, O B E , 
D D M S , Eighth Army, and to Brigadier H C 
Edwards, C B E , Consulting Surgeon, A F H Q , 
for permission to publish this article 
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EXPERIMENTAL OBSERVATIONS ON THE USE OF ABSORBABLE 
AND NON-ABSORBABLE PLASTICS IN BONE SURGERY 

By GEORGE BLAINE,* Captain, RAMCf* 

DEPARTMENT OF PHYSIOLOGV, MIDDLESEX HOSPITAL MEDICAL SCHOOL 


Two main classes of materials have been employed 
m the course of this experimental investigation 
(i) Non-protem plasucs of varying origin and 
composition , (2) Protein plastics 

1 Non~protetn Plastics —The. chief plasncs of 
this class that have been studied are methyl metha- 
crylate (Perspex), cellulose acetate. Nylon, urea, 
and phenohcs Experimentally, methyl methacry- 
late proved to have the most saosfactory character- 
istics and, in the later work, it alone was studied m 
detail from the pomt of view of surgical apphcabihty 
The properties and possible uses of methyl meth- 
acrylate plasuc will be considered later 

2 Protein Plastics— The chief protein plastics 
studied were made up from casein, fibrin, casein 
with plasma, red blood-cells, and whole blood These 
proteins resemble one another in their physical and 
physiological properties, differing only in their 
quantitanve characters The protein plastic chiefly 
studied was casein plastic 

One fundamental and surgically imponant differ- 
ence was estabhshed between the non-protem and 
the protein plastics The non-protein plastics are 
not absorbable in animal ussues , the protein 
plasncs on the contrary are absorbable, the rate of 
absorpuon depending on various factors It is 
proposed to consider first in detail the protein 
plasncs 

PROTEIN PLASTICS 

Preparation and Properties of Protein 
Plastics — Table I shows in outhne the method of 
preparanon of casein plastic The same general 
procedure with appropriate raodificanons is employed 
for the other protein plastics 

Table J — The Preparation of Casein Plastic 

Skimmed mdk and rennet 



Water and rennet casein 

_ ' 1 " 

Casein gel 

^ Hot e\trusion through Archimedean screw-press 

Casein plastic 

t 

^ 4 per cent formalin bath 

Full> formalized casein plastic 

Skimmed milk is treated with rennet , casern is 
precipitated The dry casein powder is treated 
with water and converted into a gel in a mixing 
machine, from which it is extruded along a heated 
Archimedean screw-press under pressure, thus being 
converted into a plastic At this stage the material 

* Formerly known as George Blum 
t Work earned out while member of Staff Research 
Pool, Direaorate of Biological Research, War Office 
T Preliminary report, G Blum, Proc R Soc Med 
194s, 38 , 169 


IS rubbery m consistency and easily mouldable , if 
plunged into cold water it becomes rigid and so 
retains the shape previously imposed upon it This 
so-called initial or ‘ imformahzed ’ plasuc is of 
hmited strength, brittle, and subject to putrefactive 
change It is, therefore, commercially treated by 
immersion in a 4 per cent formahn bath The 
formahn slowly penetrates the plasuc mass from the 
surface, advancing at the rate of about i mm per 
14 days The formalin umtes with the casein to 
form a condensation product The formalized 
plasuc IS stronger than the unformahzed (by up to 
30 per cent) and is no longer subject to putrefaction 
Material m which the formalin has penetrated the 
enure mass of the plasuc is called fully formahzed 
plastic In this research, both plastics formalized 
for periods of i to 14 days and fully formahzed plastics 
have been employed These plastics can be ma- 
chined to provide screws, plates, blocks (that might 
be used as grafts), tnfin nails, and other objects 

It must be emphasized that the strength of these 
protein plastics is not in the same class as the metals 
Their strength, however, is of the same order as 
that of bone Strength, as stated, increases with 
the degree of formahzation , it decreases, however, 
if the material is stored under unsatisfactory condi- 
tions The best conditions are at comfortable 
room temperature and at a relative humidity of 
75 per cent In airtight containers, the plastic 
will remain unaltered mdefimtely 

Fate of Protein Plastics in the Animal 
Body — ^As will be explained m detail, the protein 
plastics are in time completely absorbed m the 
tissues, giving rise to little if any permanent fibrous 
tissue reaction The speed of absorption depends 
on — 

1 The degree of formalization, fully formahzed 
material being the slowest 

2 The bulk of the implant 

3 The tissue in which it is placed Thus 
absorption is (perhaps surprisingly) faster m bone 
than in skeletal muscle 

When a protein plasuc is implanted m a tissue, 
a senes of changes regularly takes place These 
changes can be illustrated by expenments in which 
a casein horseshoe was moulded around two-thirds 
the circumference of the shaft of the femur m 
rabbits The ammals were killed at intervals to 
enable the conditions of the casern plastic to be 
studied The sequence of events is as follows 
At 2 months the fully formahzed protein plastic is 
hard and rubbery , at this stage it can be cut with 
a knife with difficulty It then becomes progres- 
sively softer and cuts with increasing ease At 
4-5 months the surface, instead of being homo- 
geneous, IS granular and cheesy in appearance It 
then becomes quite soft and breaks up into granular 
particles m a semi-hquid matnx Finally, the 
entire plastic becomes mucoidal, then more fluid. 
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and finally (at about 6 months) it completely dis-. 
appears as a result of absorption A capsule of 
fibrous tissue is formed in the course of absorption 
and at an intermediate stage may be fairly thick 
Usually, however, when the plastic has disappeared 
the fibrous reaction is found to be greatly dimimshed 
In a number of experiments some periosteal 
reaction occurred in the vicinity of the plastic, 
consisting of the development of slight spurs above 
and below the plastic Someames after the plastic 
was fully absorbed, the periosteal changes cleared 
up completely 

With partially formalized plastic these changes 
developed more rapidly Thus, at 2 months such 
plates might be found to be quite soft, in an advanced 
stage of disintegration, and lying m a pool of serous 
flmd containing remnants of softened plastic which 
had broken away from the mam mass A variable 
degree of fibrous reaction is present at this stage 
The fate of protein plastics inserted into bone 
was also studied Rabbits and cats were employed 
Screws made of vanoos materials were inserted 
tightly into drill holes prepared in the shaft of the 
tibia In some experiments, screws of protein and 
non-protein origin were inserted into the same bone 
for purposes of comparison The bones %vere 
X-rayed at intervals and the animals killed aftei- 
varying periods to enable detailed studies to be made 
of the screws and bone After external inspection, 
the bones were split longitudinally , photographs 
and coloured drawings were made and, in some 
cases, microscopical sections were prepared 

It was found that the protein plastic screws were 
completely absorbed in 4 to 6 months It must be 
emphasized that the screws were of a size suitable 
for use on the tibia of a cat or rabbit The very 
much bulkier screws which would have to be 
employed in climcal trials might take a longer, oi- 
much longer, time to disappear This, however, 
might not prove a disadvantage 

The X-ray appearances will first be dealt with 
In examining the X-ray plates it is important to 
remember that all the plastic materials employed 
are radiolucent, though to a varying extent 

Fig 280 shows the changes observed in the tibi^ 
of a cat in which two non-protein and one protein 


Days 7 21 110 



Fig 280 — Radiographs of tibia of cat Three drill holes 
were prepared and into them were screwed (i) Non absorb 
able (cellulose acetate) plastic screw (2) Fibrin plastic screw , 

(3) Phenolic plastic screw Screw (2) had disappeared at no 
da^s , the others were unaffected 

plastic screws were inserted No changes wer^ 
visible at 7 or 21 days After no days, however, 
the drill hole contaimng the protein plastic screw 
was almost completely replaced by bone, the main 


mass of the screw having been absorbed There 
was no sign of the protein plastic screw at 167 days 
The animal was then killed and at dissection the 
hole was found to be substantially filled with hard 
bone, and there was only a tiny fragment of the 
plastic visible m the marrow The non-protem 
plastic screws had undergone no change 


Fig 281 — Longitudinally split tibia of cat 167 days after 
operation in which cellulose acetate and fibrin plastic screvNS 
were inserted The cellulose acetate screw is unchanged 
The drill hole originally occupied by the fibrin screw has been 
filled up by normal bone , some remnants are still Msible m the 
marrow cavity 

The appearance at dissection at 167 days of the 
bone from a similar experiment is shown in a longi- 
tudinal section in Fig 281 The upper non-protem 
plastic screw has undergone no change, though 
there is some marginal reaction round it The 
fibrin plasuc screw is represented by small fragments 
only and its original posiuon has been filled by bony 
tissue 

Fig 282 illustrates the appearance found in 
another animal after 167 days The casein screw 
has almost completely vanished except for a small 
remnant in the marrow, and the drill hole has been 
completely filled by bone The methyl methacrylate 
and urea formaldehyde screws are quite unaltered, 
the former especially showing its thread perfectly 
There is no obvious reaction around these screws 

At dissection the changes undergone by fully 
formahzed casein screws in bone are found to be as 
follows At I month the screw is still fairly hard, 
but IS becoming more elastic and rubbery , it is firmly 
held m the bone At 2 months the screw is 
still firmly lodged, but is more easily bent There 
IS no bony encroachment At 4 months the screw 
IS Still homogeneous and intact, but is very malleable 
There is still little bony encroachment At 6 months 
traces of disintegrating plastic are still visible, but 
in the mam the original drill hole is filled up with 
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new bone No rarefaction takes place m the bone 
around the screw The replacement of the screw 
by fresh bone follows closely on the progressive 
dissoluuon and disappearance of the screw 

In the case of partially formahzed screws, the 
changes are similar in character, but occur consider- 
ably more rapidly Thus at 2 months the screw 



Fig 282 — Longitudinal secuon of tibia of cat 167 days 
after insertion into drill holes of the following plastic screws 
from above downwards (l) Casein, (2) Methyl methacrylate , 
(3) Urea formaldehyde 


may be qmte soft and bony encroachment has already 
occurred At 3 months the screw is disintegrated 
and the remnants are very soft , bone proliferaUon 
IS proceeding actively The speed of absorption 
of the protein plastics in bone is m inverse ratio to 
the degree of formahzation 

In another experiment a study was made of the 
fate of three casein screws, one formahzed for 24 
hours, one for 7 days, and one fully formalized 
After 3 months the 24-hours formahzed screw had 
almost completely disappeared The fully formahzed 
screw was rubbery in consistency, but almost intact , 
the 7-days formahzed screw was softer and already 
somewhat encroached upon Similar differences 
can be seen in the specimen from a tibia after 2 
months (Fig 283) The thread on the surface of 
the fully formahzed screw can be readily made out , 
m the 7-days formahzed screw the thread is no 
longer visible and the margins of the screw are 
undergoing erosion 

The imtial changes in consistency and tensile 
strength of the protein plastic may be due largely, 
if not wholly, to physical factors If casein or other 


protein plastics are kept immersed m sahne at 37° C 
or suspended in sealed test-tubes above water in m 
atmosphere saturated with water vapour at 37 G 
they become malleable and easily breakable after a 
period of one to several weeks It is hkely that the 
further softening and ultimate disintegration and 
hquefaction that occurs in the body is due to the 
action of proteolytic enzymes which break down 
the casein or fibrin of the plastic into the usual 
soluble simpler derivatives such as peptones, poly- 
peptides, or amino-acids These products may be 
responsible for the heavy cellular infiltration com- 
monly noted at an intermediate stage at the margins 



Ftg 283 —Longitudinal section of tibia of cat 2 months 
after inserting formalized casein plastic screws into drill hole 
The screws are split in their long avis i, Fully formalized , 

2, 7 days formahzed 

of the softened plastic, ultimately, however, the 
plastic does completely disappear and in bone 
the plastic is replaced by bony nssue 

Non-toxicity of Protein Plastics — ^The most 
sensitive index of tissue response to foreign bodies 
is the effect produced by the substance on explants 
of embryomc tissues Miss Honor Fell (of the 
Strangeways Laboratory) kindly carried out such 
tests, the results of which are seen m Table 11 


Table II — Effect of Absorbable Plastics on 
Embryonic Explants of Tissue 


Substance 
(3 Plates of Each) 

24-HOUR 
i ■toULT 

48-HOUR Result 

I Fibrin plastic 

' Good growth 

' Growing well bits of 

plastic incorporated in 
tissue 

2 Casein plastic 

Fair growth 

Same as m i 

3 Fibrinogen plastic 

Fair growth 

Same as in z and 2 


The tests were carried out with the plastics in 
granular form , the casein plastic examined was 
fully formalized It is clear that none of these 
protein plastics has any harmful effect on these highly 
debcate prohferating embryomc explants 

The protein plastics employed can be satis- 
factorily sterihzed by autoclaving for 20 minutes 
at 15 lb pressure at 120° C They must, however, 
be dried and cooled to maintain their tensile strength 
The results so far recorded can be summarized 
thus — 

I The protein plastics employed are not harmful 
to tissues 
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2 The protein plastics are completely absorbed 
in soft tissues and in bone 

3 The protein plasacs inserted in bone are 
completely replaced by new bone 

As these are protein plastics, one has to bear in 
mind the possibihty of sensitization developing 
No evidence of allergy has been obtained in ammal 
experiments In some animals protem plastics have 
been inserted on several occasions in the same 
animal without harm 

The question arises whether these absorbable 
plastics have any field of usefulness clinically The 
observations in experimental ammals suggest that 
no great risks would be involved m carrying out 
chmcal trials by using ‘ hard ’ protein plastics in 
bone surgery The protein plastics suffer, however, 
from one serious disadvantage which will have to be 
overcome before they can be employed in any posi- 
tion where they are subjected to sigmficant strain, 
this disability is the rapidity with which they undergo 
softemng and loss of tensile strength when exposed 
to moisture at a temperature of 37° C As already 
mentioned, specimens immersed in sahne at 37“ C 
or suspended over water at the same temperature, 
in sealed tubes generally began to soften in 10-14 
days There was a good deal of variabihty in the 
changes shown by different batches of the plastic, 
but even the most resistant began to soften in about 
4 weeks Resistance to moisture and to other 
destructive agents, however, has been shown to 
be enhanced by increased formahzation It may be 
possible in the near future to subject screws or 
plates to a process of case hardening or other form 
of treatment which may enable them to retain their 
original physical properues for longer periods If 
the protein plastics could be treated so as to remain 
substantially unaltered m physical properties in 
the body for about 3 months before they undergo the 
disintegrative changes already described, their field 
of chmcal usefulness might be extensive 

NON-PROTEIN PLASTICS 

As already mentioned, prolonged experiments up 
to periods of 9 months showed that plastics derived 
from non-protein sources are not changed and, 
therefore, are not absorbed in the soft tissues or in 
bone Individual compounds vary in the degree 
of tissue response which they produce Experi- 
ments by Miss Fell {Table III) on embryomc explants 
show that some of them kill this delicate tissue 
methyl methacrylate tested in this way produced no 
deleterious effects 

In a general way, the gross responses of animal 
tissues to the presence of these plastics agree with 
the findings of Miss Fell Methyl methacrylate 
plastic is well tolerated by the tissues and often 
produces httle or no fibrous reaction Frequently 
even the plastics which are most lethal to tissue 
cultures produce little gross tissue reaction Thus, 
for instance, urea plastics were well tolerated in 
tissues and also showed a bacteriostatic effect m 
vitro The tissue response found to the plastics in- 
vestigated has been recently confirmed by Bailey, 
Hawn, and Ford (1943), and Ferry and Morrison 
(1944) , both teams of workers investigated plastics, 
especially protein plastics, for their possible use in 
other fields of surgery (eg, brain surgery) They also 


found protein that plastics were absorbable Bailey, 
Hawn, and Ford recorded tissue reacuon m the 
presence of methyl methacrylate. Nylon, and vinyls 
Methyl Methacrylate — In view of Miss Fell’s 
findings, and also for certain physical reasons, 
methyl methacrylate was selected for more pro- 
longed and detailed experimental study This 
plastic IS denved from acetone-cyanhydrine by a 
complex series of reactions Pressure-polymenzed 
methyl methacrylate (Perspex) is perhaps stronger 
than protein plasDcs, but is not comparable m 


Table 111 — ^Eitect of Non-absorbable Plastics 
ON Embryonic Explants of Tissue 


SUDSTANCE 

(3 Plates of Each) 

24 HOUR 

Result 

1 48 HOUR Result 

I Urea (and formal- 
dehyde) 

No grouth 

Dead 

2 Phenol (and formal 
dehyde) 

Fair growth 

Growing well Bits of 
plastic incorporated in 
tissue 

3 Cellulose acetate 

2 no grov^th 
r fair growth 

2 dead , i poor sick, out- 
growth 

4 Alethyl methacrylate j 

Fair growth 

Growing well 

5 Nylon 

Fair growth 

1 Growing well 

6 Steel 

Fair growth 

Not very good , 2 ha\c ( ’) 
cellulose acetate frag- 
ments incorporated 

7 Control 

Fair growth 

Normal 


strength with steel A long senes of experiments 
was carried out using methyl methacrylate plates, 
tubes, and screws in the treatment of fractures m 
experimental ammals On the whole, the results 
suggest that this (or any other non-absorbable) 
plastic used m this manner has no outstanding 
advantages over the metals and has the disadvantage 
of being a much weaker matenal 

Mediyl methacrylate is characterized by the 
variety of ways in which polymerization can be 
attained By the use of plasticizers, its physical 
properties can be changed and thus, for instance, 
‘ inhibited ’ methyl methacrylate will polymenze 
into a flexible sheet instead of into a hard sheet 
Polymerization to produce a hard plastic can be 
carried out with either of the following techmques — 

1 Pressure and heat polymerization by ‘injec- 
tion mouldmg ’ This is the process leading to the 
formation of ‘Perspex’ sheets commonly used in 
aircraft construcuon 

2 Mixing the monomer and polymer in correct 
propornons to form a dough (a) With pressure 
and heat a similar product to that in (i) is obtained , 
{b) Without pressure and heat, a plasDc of granular 
appearance is obtained which is much weaker than 
the pressure-heat product 

3 Addition of a catalyst (benzoyl peroxide, 
benzoin) to the monomer turns the hquid monomer 
into a final product akin to the one described in (i) 
When heated on a waterbath at 50° C, this result 
can be attained in 2-4 hours If the monomer is 
allowed to stand at room temperature, the process 
may take up to 1-2 weeks The concentraaon of 
the catalyst determines the speed of the polymeriza- 
tion 
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Methyl methacri'kte is being widely used clini- 
cally at present for different purposes Thus it is 
being employed in the manufacture of dental base- 
plates^arofiaal teeth, and dental filhngs, for 
Gunning splmts used in the treatment of fractures 
of the mandible m edentulous patients and for the 
filling of gaps in the cramum and in facial bones 
The technique at present employed for all these 
purposes is a lengthy one For example m pre- 
paring an obturator cap for a skull defect the following 
steps are necessary an impression is taken of the 
defect , the impression is then cast , a wax rephca 
IS prepared which is transferred to a dental flask 
where the wax is replaced by methyl methacrylate 
dough and polymenzed under heat and pressure 
These steps take 2-2* hours m the hands of an 
expenenced dental techmcian The cap has to pass 
through a final fimshmg process before it is ready for 
use Its insertion mto the gap therefore involves 
a second operation This, incidentally, is also the 
case with tantalum, a nevf alloy now widely used 
m bram surgery for the filhng of bony gaps (the high 
cost of tantalum is another factor to take into 
consideration) 

Methods have, therefore, been adopted which 
enable methyl me&acrylate to be used for these and 
other purposes in a much shorter time, of the order 
of 15-20 nunutes If such procedures were em- 
ployed, for example, m the filling of bony gaps they 
would enable the operative treatment to be completed 
m one sittmg The methods recommended will 
now be descnbed 

1 Moulding of Sheet Material — Fully poly- 
menzed methyl methacrylate sheet, when heated to 
130° C , becomes readily mouldable and soft to handle 
Pressed to a model it takes the exact shape of the 
‘ master ’ and retains this acquired shape if rapidly 
cooled The details of this method are as follows — 
a An impression is taken of the bony defect 
with a sterile impression material, such as Zelex 
The impression material, earned m a tray, is in the 
form of a thick paste when pressed mto the gap , 
after 2-3 nunutes contact, it becomes hard and 
shows the exact “ negative ” of the contour 

b Stenie plaster-of-Pans (which has been worked 
into a paste) is now poured into this negaave mould 
This sets m about 5 min and thus provides a 
“ positive ” model of the gap 

c This model is now transferred to a hand-press 
The tray carrymg it fits mto the base of the press, 
mto the upper movmg platform of which is mserted 
a cylmder Med with sorbo rubber 

d A sheet of plastic of the required size is mean- 
while heated on a heatmg plate Exposure to 130° C 
for 1-2 nunutes is sufficient to make it soft and 
rubbery 

e The plasuc is now transferred to cover the 
model and the cylmder filled with sorbo rubber is 
quickly pressed home Pressure is kept up for 
about 2-3 nunutes, which is sufficient to allow the 
plastic to cool and retain its acquired shape 

If the above procedure is earned out under 
aseptic conditions it is unnecessary to stenhze the 
prosthesis further If heat sterilization, however, 
IS deaded on, it is important to remember that only 
unplasticized, pure methyl methacrylate sheet will 
wnthstand sterilization by boilmg or autoclaving 
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BONE SURGERY 

Plasuazed sheet undergoes deformation at about 
80° C and thus loses Its acqmred shape Therefore, 
implasticized sheet must be employed if heat stenhza- 
tion of the final product is to be carried out 

The advantages of this method are clear It 
allows fitting of a good prosthetic plate in a reason- 
able tune, making a second operation unnecessary, 
and thus also reduemg the period of hospitahzation 
2 Use of a ‘ Light Accelerated ’ Monomer —As 
previously mentioned, one of the techmques of the 
polymerization of this plasuc depends on the con- 
version of the monomer (with catalyst) mto a poly- 
menzauon product Another techmque descnbed 
was the mixture of monomer and polymer mto a 
dough With either of these two methods the speed 
of final hardemng depends on heat, pressure, and 
the proportion of ingredients Thus, for instance, 
a I 4 monomer and polymer dough, inserted into 
animal ussue as a paste, will harden up completely 
in 24 hours 

Light of 3250 Angsuom umts (ultra-violet hght) 
acts on a dough of monomer (contammg 2 per cent 
beonzom) and very finely ground polymer m the 
proportion of i 4 as a very potent accelerator of 
the reacnon Polymenzauon is attamed m about 
15 mmutes The temperature at which this poly- 
menzanon takes place is under body temperature , 
Its optimum IS about 85° F at a focus of about 4-5 
m Shght vanauons m time of polymerization must 
be allowed for, depending on the size and thickness 
of the area to be hardened 

A senes of experiments on cats and rabbits was 
undertaken to test the tissue reacuon to this 
procedure The dough was mserted mto skull 
gaps and also around the exposed and roughened 
laminae and spinous processes of the dorsal spme 
No unfavourable tissue reaction occurred In the 
skull-gap experiment there was no dural reaction, 
the underlymg brain was normal , some ossification 
took place across the floor of the gap between the 
plasDc and the dura In spmal fixation the bony 
and soft nssues looked perfectly normal after 3 
months 

This method might be of particular interest to 
the plastic surgeon The filhng of bony gaps and 
defects m the face, especially when the gap is not a 
whole-depth gap might be worth considering The 
use of methyl methacrylate dough m arthrodesis 
(either by the accelerated or delayed method) may 
also be ivorth a trial 

SUMMARY 

r The behaviour of non-absorbable (non-pro- 
tem) and absorbable (protein) plasrtcs m ammal 
tissues has been studied 

2 Protem plastics are fully absorbable m nssues 
without causmg unsansfactory tissue reacnons In 
bone the protem plasncs are replaced by bone 

3 The possible chmeal uses of protein plasncs 
in bone surgery are considered 

4 Out of a number of non-absorbable (non- 
protein) plasncs tested methyl methacrylate was 
found to be most sattsfactory from the pomt of view 
of possible clmical use m bone surgery 

5 Two methods of usmg this plasnc are des- 
cribed (a) A rapid mouldmg techmque of 
acryhc sheet , and (b) Rapid polymenzatton by 

16 
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ultra-violet-ray acceleration Their usefulness in bone 
surgery is outhned Both methods allow the plastic 
to be used at the tune of the first operation, making 
a second operation for their insertion superfluous 

My thanks are due to Professor Samson Wright, 
in whose department and under whose supervision 
this work was earned out , to Ma)or-General D C 
Munro, Consultmg Surgeon to the Army, Brigadier 
W Rowley Bristow, Consulting Orthopaedic Surgeon 
to the Army, and Brigadier F A E Crew, Director 
of Biological Research, War Office, for permission 
to carry out the work , to Erinoid Ltd , and the 
Medical Supply Association for a grant to cover 
techmeal expenditure (as authorized by the M R C 
and the War Office), and much valuable assistance 


in the provision of protein plasucs and accessories , 
to Imperial Chemical Industnes, Plastics Division, 
for advice and supply of acrylics , to Dr C A 
Redfarn, Consultant in Plastics Chemistry, for much 
information about plastics , and to my staff, 
L/Cpls P Hodgkins and F Laivton, and VAD 
Cpl M M E East, for techmeal assistance 

The cost of the ammal experiments and other 
expenses were defrayed from a grant made by the 
Medical Research Council 
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INTERESTING CERVICAL TUMOURS* 

A REPORT OF THREE CASES 

By peter WALTON 

CLINICAL TUTOR BOVAL INFIRMARY, EDINBURGH, ASSISTANT, DEPARTMENT OF CLINICAL SURGERY, UNIVERSITY OF EDINBURGH 


The following cases of cervical tumour are, I beheve, 
of sufficient interest to warrant their recording 
They each present features which are somewhat 
uncommon 

CASE REPORTS 

Case I — John McR , aged 55 years, was admitted to 
the Royal Infirmary, Edinburgh, on March 22, 1944, 
complaining of a swelhng on the left side of his neck 
History — During the summer of last year, towards 
the latter half of July, he found that his collars were 
becoming too tight and he nouced that a swelhng had 
developed on the left side of his neck It was quite 
painless He had no other symptoms 

On reporting to his doctor, he was referred to the 
hospital in his home town, where a biopsy was performed 
He was subsequently treated with X rays, and the swelhng 
disappeared Towards the end of February, 1944, he 
again noticed a swelhng in the neck, at the original site, 
which seemed to him to be bigger than previously, and 
on this occasion his doctor referred him to the Royal 
Infirmary, Edmburgh 

On Examination — There was a large, firm, solid 
swelhng on the left side of the neck in the anterior 
tnangle, hfting up the sternomastoid muscle and displacing 
It backwards It was fairly smooth to feel, appeared to 
extend deeply, and to be relauvely fixed Its outhne 
could not be defined The skin over the swelhng was 
shghtly reddened and seemed to be fixed to the tumour 
There were no other features , no change in voice, no 
dysphagia, no dyspncea, no irritation of the throat 
Cardiovascular and respiratory systems were normal 
At this time we had no report of the result of the 
biopsy done previously, and in view of the fact that he 
had also had X-ray therapy, it was decided to do a second 
biopsy in order to determine the nature of the swelhng 
This was done soon after admission, three or four small 
pieces of tumour tissue being smpped off through an 
mch-long incision The pathologist in the Department 
of Clmical Surgery reported as follows — 


* From the Department of Clmical Surgery, University 
of Edmburgh 


Microscopical Sections “ The sections show the 
tumour to be composed of groups of cells, somewhat 
epithelioid in appearance The most striking feature is 
the sinusoidal arrangement of the blood-vessels and the 
fact that the sinus cells are separated from the blood b\ 
the endothehum of the sinuses only, without the inter- 
vention of adventitious tissue The appearances are 
suggestive of a carotid body tumour ” 

Two or three days later we received mformanon from 
the hospital where he had first been treated by biopsy 
and deep X-ray therapy They informed us that at 
the original operation, although the tumour was not 
feed to the skin or underlying tissues, it was found to 
encircle closely the carotid vessels, and total removal 
was not possible , a part, therefore, was removed for 
examination 

Pathological exammauon showed what seemed to 
be a secondary caremoma mvadmg the tissues, the cells 
bemg cubical and columnar, suggesting origin m a mucous 
surface 

An exanunation of the larynx and pharynx was done, 
and there was seen to be a thickening m the region of 
the left arytenoid, with oedema and an appearance 
suggestive of new growth m the lateral wall of the pharynx 
immediately above this Under direct laryngoscopy a 
biopsy was performed, the sections of which were 
reported as being ‘ anaplastic squamous epithehoma ’ 

He was treated by deep X-ray therapy, bemg given 
maximum dosage, and suffered a fairly severe reaction 
The swelhng on the left side of the neck disappeared, 
and m January, 1944, he seemed quite fit 

After receiving this information we had him examined 
in the Ear, Nose, and Throat Department The report 
was as follows “ On examination there is a want of 
movement of the left arytenoid, with a large polypoidal 
mass overhanging the arytenoid Whether this is coming 
from the arytenoid itself, or from the lateral wall of the 
pharynx, is ifficult to say We are arranging to examine 
him with a laryngoscope ” 

The photographs reproduced here (Fig 284, A, B) 
were taken on April 14 The tumour has fungated 
through the biopsy scar 

Something had to be done for the patient, and opera- 
tive removal bemg out of the question, and also further 
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deep X-ray therapy being thought inadvisable on account 
of the dosage previously employedj it was decided, in 
consultation with the radiologist, to implant radium 
needles 

Shortly afterwards laryngoscopic examin- 
ation was carried out, and on this occasion the 
finding was as follow s “On examination there 
IS a curious cedema of the posterior pharyngeal 
wfall, hmited to the left side This goes right 
down the left lateral pharynx, and the left 
pynform sinus is oedematous There is a 
marked oedema of the posterior wall at the level 
of the tip of the left arytenoid which obhterates 
the view of the larynx, but on pushing this jl 

aside It IS noted that the oedema extends along ’ 0 

the left false cord The left arytenoid is 
movmg, though not so well as the right The 
cords are almost normal and the trachea is 
normal wuth normal tracheal rings There is 
no suggestion of any ulceration in the naso- 
pharynx or hypopharynx” 

In a personal commumcation the ear, nose, 
and throat surgeon stated that in his opimon 
the cedema was entirely due to lymphatic 
blockage 

On Jime 13 the patient was discharged to 
the convalescent home The tumour mass 

seen m Fig 284, A, B had entirely disappeared, 

leavmg a round hole about the size of a six- 
pence, with a sloughing base 

He remained quite well for about three Fig 28. 
weeks, when he was readmitted foUowmg a fungate 
severe haemorrhage from the wound This 
ceased, but his general condition rapidly detenorated, and 
he finally died on July 29, almost exactly four months 
after admission Autopsy was refused 

Discussion — Microscopical examination of the 
ussue removed by us indicated that this was a carotid- 
bodyjtumour Figs 285, 286 show the appearance 


According to Hertzler (i937) “ The gland is 

made up of polyhedral cells lying in juxtaposition 
and forming alveolar-like groups without intervening 
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Fig 284 — ^A, The groivth is outlined show mg the extension anteriorly It has 
fungated through the biopsy scar B, Shows the extent posteriorly (outlined) 


connecuve tissue The cells he in contact with 
blood-vessels or blood-smuses ” 

The photomicrographs reproduced show these 
features The appearance is very hke carotid-body 
tumour To quote Henzler again “ A photo- 
micrograph should be pubhshed for the benefit of 




It IS that which is typically described as being 
the picture of carotid-body tumour— “ The common 
appearance « that of masses of polyhedral granular 
cells The blood-vessels, in the form of sinu- 
soids, may be very numerous, and give the tumour 
^ hffiman|iomatous appearance” (Illingworth and 
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..nrfntXoi —Same case High-power view, showing the 
Oriy between the ceUs and the 
plasm^ ^(x 4 ooT^^ polyhedral %\ith granular cyto- 

sceptics if the tumour is reported in the hterature 
as a carotid-body tumour ” 

photomicrograph on 
P 9 Hertzler s monograph The similanty is 
exceedingly striking 

When, a few days later, the patient was again 
examined in the ENT Departi^ent, and it wS 



252 


THE BRITISH JOURNAL OF SURGERY 


found that the swelhng, previously reported as a 
polypoid mass, and thought to be a primary pharyn- 
geal tumour, was the swelling of oedema, and the 
arytenoid, pharyngeal wall, etc , showed no evidence 
of true tumour, we felt more certain of our diagnosis 
The laryngologist stated that he considered the 
oedema to be due to lymphatic blockage, and in view 
of the extensive infiltration of the tumour this seemed 
a reasonable explanation 



Fio 287 — Same case In the lower half of the photo- 
micrograph can be seen normal racemose glands Above and 
to the right is seen hyperplasia of the lining epithelium, with 
cells erupting through the basement membrane Above and 
to the left ate groups of frankly malignant cells lying free 
in the stroma ( v 70 ) 

A second pathological opinion was sought, and 
the slide was reported as being ‘ suggestive ’ of 
carotid-body tumour, but attention was drawn to 
the large number of mitotic figures present, an 
unusual feature of this type of neoplasm, which, of 
course, is relatively bemgn, although occasionally 
marked evidence of malignancy is seen, as described 
by H H Stewart (1931) 

On receiving information from the patient’s own 
hospital that a biopsy done previously had shown 
a picture suggestive of a secondary invasive carci- 
noma, the cells being cuboidal and columnar m type, 
and also that a biopsy from the pharynx revealed a 
picture resembhng anaplastic squamous epithehoma, 
we had to review our diagnosis and re-study our 
sections with great care, especially as the previous 
report was made by a pathologist whose opimon 
carries a great deal of weight He very kindly cut 
further sections from his blocks, the shdes of which 
are reproduced here — Fig 287 showing the tissue 
removed from the pharynx, and Ftg 288 that removed 
from the neck 

Exairunation of these further sections enabled 
us to trace the origin of the tumour to the mucous 
glands m the wall of the pharynx, and Fig 287 
shows transition from normal racemose glands to 
frank mahgnancy 

The difference between Figs 285 and 286 and 
287 are qmte marked Where, then, does the 
explananon he ’ We have two pathological reports. 


quite different, made on the same tumour, and two 
microscopical slides showing marked differences 
(I would like to state here that there is no quesuon 
of the shdes having become mixed, and being from 
two different individuals ) 

Had we not received information from the hospital 
in which the patient was treated previously, we 
would have felt quite confident of our diagnosis of 
carotid-body tumour {see Figs 285, 286) and perhaps 



Tic 28R — Same case Tissue ongmally removed from 
neck showing glandular carcinoma with some attempt at 
acinar formation 


have published the case, in all good faith, as an 
example of that tumour 

The explanation lies, I feel, in the changes which 
must have occurred between cessation of treatment 
in the summer of 1943, coincident with the dis- 
appearance of the swelling, and the reappearance of 
the tumour in February of the next year During 
the further growth of the tumour mass in the neck, 
after the effects of deep X-ray therapy had worn off, 
a tremendous increase in vascularity occurred, and 
many thin-walled blood-vessels and blood-sinuses 
were formed, which surrounded and separated 
groups of cells into sphencal clusters, to produce 
with extraordinary exactimde the deceitful picture 
{Fig 285) of caroud-body tumour 

This case makes one reflect back and wonder if 
any case, previously thought to be a caroud-body 
tumour, could possibly have had some hidden origin, 
and a similar explanauon 

Case 2 — George P , aged 42 years, a farmer This 
patient was admitted on March 29, 1944, complaining 
of “ swelhng in the right side of the neck, of five weeks’ 
duration ” 

History — In January, 1944, the pauent had severe 
neuritis of the right arm, worse on the dorsal aspect of 
the arm, and felt especially badly over the scapular 
region He retired to bed and has been in bed since 
then The pain was very severe, every movement being 
excruciating After three weeks of this, he visited his 
doctor, who gave him injecuons of vitamin B — twelve 
in all These injections did cause most of the pain to 
vanish About five weeks before admission (1 e , seven 
weeks after onset of symptoms) he began to lose his 
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voice, and he was troubled with cough and a clear watery 
e\pectorauon About the same time as he began to 
lose his voice, he noticed a small lump on the right side 
of the neck, in the supraclavicular region During the 
last tno weeks he has had some difficulty m swallowing 
Preiwiis History Nil 



Fig 289 — Case 2 Showing typical Homer s 
sj pdrome 


Ov EvAAitNATioN —Pulse 94 Blood-prcssure 
a thin, though not etnaciated, man Good 
colour Healthy looking On the right side is a typical 
Homer’s syndrome (Fig 289) Voice is a slight whisper 
In the right supraclavicular region is a firm, fixed 



Fig 290 — Same case Showing groups of epithelial cells 
with a well marked fibroblastic reaction Cell-nests are well 
seen ( >■ roo ) 

swelling, about i4 in in diameter There is wasting of 
the muscles of the thenar eminence of the right hand 
and less marked wasting of other hand muscles 

X-ray Exammatian (Feb 23) Trachea shows 
slight displacement to the left in the root of the neck 
There is some increased soft tissue shadow to the rieht 
of the midline ” ® 

Biopsy (March 30) —On exposing the swelling m the 
root of the neck, it was seen to be cystic and bluish in 
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colour, and on incision a quantity of clear, yellowish 
fluid escaped The tumour proved irremovable A 
piece of the wall was removed 

Severe hemorrhage developed, and it was fojl^d 
that the tumour had invaded the vertebral artery The 
friable vessel wall tore with artery forceps, and a tight 
pack was inserted and the wound closed around 

April 7 Wound parnahy reopened and pack very 
slowly removed No further hamorrhage occurred 

Pathological Report — 

1 Fluid from cyst There are a small number of 
mononuclear cells present No orgamsms Cultures 
sterile 

2 Biopsy tissue The tissue is heavily infiltrated 
with squamous epithehcJmatous tumour growth In 
places there are many well-formed cell-nests , elsewhere 
the tumour cells are undifferentiated There is a well- 
marked fibroblastic reaction {Figs 290, 291 ) 

Discussion — This case, with one exception, 
has a chmcal picture which fits in very well with 
the description of a tumour occurring at the thoracic 
inlet known as the ‘ supenor pulmonary sulcus 
tumour’, or Pancoast’s tumour Pancoast (1932) 
described these tumours as occurring at the thoracic 
inlet, characterized by pain around the shoulder 
and down the arm, Homer’s syndrome, atrophy of 
the muscles of the hand, and X-ray evidence of a 
small homogeneous shadow at the right apex, plus 
“ always more or less local nb destruction and often 
vertebral infiltration ” 

This patient presented all these features, except 
the bony destruction, but this may occur late, and 
at present the tumour (or rather the symptoms) 
date only from January, 1944, a matter of four 
months In Pancoast’s account of his cases, I note 
that the nb involvement began anythmg from 
three to rune months after the onset of symptoms. 



Fig 291 — Same case Sq'j^m.mis, epsihelvama shcMTiB 

characteristic epithelial pearls ( x 400 ) 


SO the absence of involvement of bone I do not T hink 
weighs heavily against the suggested diagnosis of 
superior pulmonary sulcus tumour 

Histologically, the tumour is a squamous-cell 
epithehoma, showing typical cell-nests, a fairly 
dense fibrous stoma, and areas of undifferentiated 
cells Pancoast suggested that these rumours might 
have their ongm m branchial rests, similar to 
branchiogenin r-jimnAmn 
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Morns and Harken (1940) point out that the 
symptomatology associated with the superior pul- 
monary sulcus tumour is by no means pathogno- 
momcj but can occur from many conditions causing 
lesions in the pulmonary apex, and they cite various 
authors, showing that the syndrome can be caused 
by such conditions as carcinoma of the lung, metas- 
tases from carcinoma of the stomach, from hyper- 
nephroma, tumour of the thymus, various types of 
apical tumour, tumours of the sympathetic cord, 
and advanced apical tuberculosis, among other 
conditions 

These two authors do maintain, however, that 
the superior pulmonary sulcus tumour does occur 
as a separate and defimte clinical entity, and they 
support Pancoast’s hypothesis that it arises from 
branchial rests “ In the main, the assumption of 
a branchial origin for the ‘ superior pulmonary 
sulcus tumour ’ must necessarily be founded upon 
evidence which, although of an indirect type, is 
nevertheless impressive Given a malignant epi- 
thehal tumour, primarily in the apical region where 
no epithehal tissue is found normally, and granted 
the opportumty to exclude lung, pleura, and other 
local structures as a source, this assumption is not 
unwarranted ” 

In Case 2, with a microscopical picture of 
epithelioma, and a fairly extensive tumour mass 
eroding the vertebral artery, and yet with apparently 
no involvement of limg, one could agree with Pan- 
coast that It IS imhkely to be due to primary lung 
carcinoma, as Homer’s syndrome is produced so 
early, and the type of cell is not so likely to be 
found m an apical lung lesion so far away from the 
larger bronchi 

Morris and Harken give the following criteria 
for the diagnosis of a true superior sulcus 
tumour — 

“ I Chnical evidence of an apical tumour 
expressed m terms of pressure destrucuon effects 
upon adjacent nerve and osseous tissues ” This 
effect they term Hare’s syndrome, pointing out that 
Hare described this syndrome thirty-one years 
before Horner 

“ 2 Histological evidence of epithehoma ” 

“ 3 Pathologic evidence, based upon biopsy, 
operative, and post-mortem studies, which are 
competent to prove (a) the extrapulmonary character 
of the tumour , (6) its ‘ lack of origin from lung, 
pleura, ribs, or mediastinum ’ , and (c) its primary 
nature as determined by especially planned methods 
designed to exclude all possible sources of metastatic 
origin ” 

In this case there has been no post-mortem 
examination, so that final and conclusive evidence 
IS not available Chmcally, however, there is no 
other source The microscopical picture fits At 
operation the tumour was cystic Pancoast suggested 
that these tumours might arise in branchial rests 
Tumours of branchial rests are of several types 
Ohver (1935) gives a very full account of branchio- 
gemc carcinoma, and shows that few occur low in 
the neck, but they do occur there 

There are two predominant types — cystic and 
sohd Case 2 is cystic In Oliver’s series, sohd 
were predonunant, although Ewing (1940) states 
that the cystic type are most common 


Crile and Kearns (1935), discussing branchio- 
genic carcinoma, record one case occurring near the 
clavicle, and also record Homer’s syndrome and 
pam down the arm in the symptomatology Squam- 
ous-cell carcinoma is the characteristic pathological 
picture Grossly, if the origin of the tumour is a 
cyst, some evidence of cyst wall is found, and often 
yellowish, semi-solid content In this case there 
was definite cyst formation, and a clear yellowish 
flmd content was found Pathologically the tumour 
could be described as a cystic type of branchiogemc 
carcinoma, and one would put this down as the 
diagnosis, were it not for the position in the thoraac 
inlet 

The term “ superior pulmonary sulcus tumour,” 
referring to a definite growth, of squamous epitheho- 
matous type, occurring in the thoraac inlet, and 
furthermore which is assumed to have a branchial 
origin, seems to me to be unnecessarily long and 
confusing Until further knowledge comes to hght 
regarding the origin of these tumours, it would seem 
reasonable to regard them only as branchiogemc 
carcinoma, and for purposes of simphficauon the 
term ‘ low branchiogemc ’ is suggested The addi- 
tion of the simple adjective as a quahfication to 
‘ branchiogemc ’ gives at least an indicauon of 
position, pathology, and possible ongm The long 
term indicates only posiuon 

Case 3 — Miss \V , aged 73 years, complained of 
swelling in the left supraclavicular region of a few 
months’ duration 

History — For the last few years the patient has had 
pain m the left shoulder, radiating down the arm to the 
wrist and up to the neck During the last few months 
she has noticed a swelling in the supraclavicular region 
on the left side, and for the last few weeks she has had 
the impression that the swelling was increasing in size 
and becoming harder 

She has no other symptoms She eats a full diet 
and enjoys her food , her bowels are regular , she has 
no urinary symptoms 

On Examination — There is a moderately hard 
swelling in the left supraclavicular region, measuring 
2-2A in across It is quite painless to touch, fixed, and 
appears to extend far medially 

There were no other positive findings , all systems 
showed negauve results 

X-ray Exammation —Straight radiography shows 
erosion of the anterior surfaces of the transverse processes 
and bodies of the lower cervical vertebra on the left 
side 

All other radiological and special examinauons were 

negative ... , .t. 

At Operation — It was decided to explore the 
swelhng, and this was done in May, 1944 The mass 
was found to be irremovable, extending far downwards 
and medially, and being very fixed It was firm but not 
hard in consistence, and of a whitish almost translucent 
colour A piece of tumour was removed for examina- 
tion and the wound closed 

Pre-operauvely it was thought that the tumour tvould 
probably turn out to be a neuroma, possibly sarcomatous, 
originating from the sheaths of the plexus, most likely 
from C 5 and 6 The pathological report, however, 
was rather surprising The tumour was reported as a 
‘ chordoma ’ “ The sections examined show the tumour 

to be composed of masses of cells, the characteristic 
feature of which is vacuolation The nuclei are for the 
most part spherical In places scattered nuclei can be 
seen in a mucin-hke matrix There is little intercellular 
substance The appearances are those of ‘ chordoma ’ 



CERVICAL 

As the tumour was irremovable, it was decided to 
treat the case with deep X-ray therapy, and novv, one 
year later, the tumour has dimimshed in size, although 
only shghdy The patient is m excellent health, eanug 
well, putting on weight, and fully acave She states 
that she feels fitter than for some time past 

Discussion — It IS now accepted that chordomas 
arise from remnants of the notochord— -the pnimuve 
skeletal axis, and consequently are most commonly 
found m those situations where small nodules of 
notochordal tissue remain A full description of the 
notochord is to be found in text-books of anatomy 
and embryology, but it may be convement to give 
here a bnef account of it 


f 



Fig 292 '^Case 3 Shouing erosion of the transverse 
processes of C 6 and 7 The erosion of the anterior surface 
IS not well seen in this view 


The notochord (pnmmve skeletal axis) is developed 
from the anterior end of the primitive streak Start- 
mg as a narow process of cells, lying between the 
entoderm and ectoderm, as it elongates caudally it 
becomes mcorporated m the dorsal wall of the 
archenteron, of which if forms a part At a later 
stage. It IS evaginated from the dorsal wall of the 
entodermal cavity and forms a rod of cells, lying 
m the midbne, between the ectodermal neural 
canal and the roof of the primitive ahmentary canal 

The paraxial mesoderm, lymg on each side of 
the neural tube and notochord, eventually surrounds 
both these structures, and becomes separated into 
segments — the forerunners of the adtdt vertebrae, 
which are formed by the umon of the cramal and 
caudal halves of adjacent segments The part left 
between two developing vertebrae ultimately is the 
intervertebral disc 

Eventually we have the notochord passing along 
the whole length of the cartilaginous vertebra] column 
from cramal to caudal end At the cramal end it 
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traverses the axis and runs upwards from the anterior 
border of the foramen magnum to the dorsum sells, 
stopping just behind the pituitary fossa In its 
cranial course, as it runs between the carttlagmous 
precursors of the basi-occiput and basisphenoid, it 
dips ventrally and escapes from between the two 
parachordal cartilages and hes in the roof of the 
pharynx 

With the process of ossification the notochord 
disappears where it is enclosed in bone, and at the 
cramal and caudal ends of the vertebral column, 
where it is not so imprisoned, it usually disappears 
also, but It is m these sites that nodules of noto- 
chordal ussues may persist Between the vertebral 



Fig Z93 — Same case Lateral vtevi, showing erosion of 
C 7 antenot half This picture suggests that the tumour has 
originated in the body and made its Way out antenorly in the 
first instance 

bodies the notochord persists as the nucleus pulposus 
of the intentertebral disc 

Chordoma is found, therefore, most commonly 
at the extremiues of the vertebral column— -m the 
sacro-coccygeal region, m the roof of the pharynx, 
and on the cramal aspect of the spheno-occipital 
area, as the notochord sometimes takes a loop upwards 
here as well as downwards to the pharyngeal roof 
(Bruce and Walmsley) 

In other situations, chordoma is rare, and Bruce 
and Mekie, m 1937, reporting 2 cases of chordoma, 
traced in the hterature 103 cases, of which only ii 
were in the intermediate part of the spine, 6 of these 
bemg in the cervical region In 1928 Cappeli 
reported 3 cases of chordoma of the vertebral column, 
2 m the cervical region, and i in the dorsal region 
In this paper he gives an excellent resume of chor- 
domas m tmusual situations Harvey and Dawson, 
in 194X, out of a total of 240 cases, mcludmg their 
own and those obtained from the literature, give 
the following figures Cramal 88, vertebral 30, 
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sacrococcygeal 122 In the case reported here the 
tumour IS arising from the cervical region of the 
spine 

The presence of many remnants of the notochord 
m the shape of the nucleus pulposus of the inter- 
vertebral discs would lead one to suppose that here 
lies the origin of the tumour when it occurs in the 
vertebral column, and Ribbert’s well-known exper- 
ment of puncturing the intervertebral disc of a 
rabbit, with subsequent escape of the nucleus 
pulposus and the development of the typical physah- 
phorous type of tumour, would appear to support 
this hypothesis , it is thought now, however, that 
they arise in the bone rather than the disc 
(Harvey and Dawson) Cappell (1928) has shown 
conclusively in 2 cases of cervical chordoma that 
the tumour has originated in the affected vertebral 


Histologically, one of the most striking features 
IS the vacuolation of the cells, which may take the 
form of a single large vacuole (Ftg 294), or perhaps 
two, displacing the nucleus to one side, giving a 
‘ signet ring ’ appearance , on the other hand, there 
may be several smaller vacuoles giving the typical 
physahphorous cell (Ftg 295) In other parts of 
the tumour the cells become so distended with 
mucin that they finally burst, mucinous material 
IS hberated, and there results a mucinous mass 
containing scattered nuclei, collapsed cells, and cell 
remnants This process usually occurs towards the 
centre of the lobule, and the gradual dissolution 
of the cell can be traced from the penphery centre- 
wards 

The cell nuclei are mostly oval and sphencal , 
in some areas where there is much mucinous 
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Fig 294 — Case 3 Chordoma Cells showing vacuola- 
tion In the upper left-hand corner scattered nuclei are seen 
amidst mucinoid material (x too) 


Fig 295 — Same case Showing the t>pical physah- 
phorous appearance Signet-nng forms can be seen also 
the o\aI and spherical nuclei ( v 400 ) 


body “ In both of the cervical cases it is clear that 
the tumour has originated m the affected vertebral 
body or on its anterior or posterior aspect rather 
than in the notocordal cells which are said to persist 
m the centre of the intervertebral discs ” Complete 
sections of vertebral bodies are shown, demonstrating 
the affection of the bone by the tumour cells, with 
the intervertebral discs intact The radiographs of 
this case (Figs 292, 293), especially the lateral view 
(Fig 293), show erosion and destruction of the 
anterior part of C 7 extending into the bone, whilst 
the intervertebral space maintains its integrity and 
the erosion is certainly not upwards or downwards 
through the cartilaginous plate from the space 
Pathology — The pathological features of chor- 
doma are now well known , they have been fully 
described by Cappell (1928), Stewart (1926), and 
Harvey and Dawson (1941), among others 

The tumours are lobulated by fibrous septa — 
this varies in amoimt and sometimes is not well 
marked The cut surface is of a whitish translucent 
nature, firm but not hard, with occasional areas 
of hemorrhage where degeneration has occurred 
There is a marked tendency to infiltrate and destroy 
bone 


material the nuclei have a crenated shrunken 
appearance, and in parts the nuclei themselves 
can be seen to contain mucin, giving a vacuolated 
appearance 

In their histology chordomas reproduce with a 
considerable degree of exactitude the stages in the 
development of the notochord (Cappell, 1938), from 
the cellular areas, simulating the appearances as 
seen in the early stages of the notochordal develop- 
ment, to the areas of intercellular mucinoid material 
arranged hke a syncytium, representing the later 
stages of notochordal development and, indeed, the 
nucleus pulposus 

Treatment — The treatment of chordoma is 
difficult The ideal to be aimed at is complete 
extirpation, but very often this is impossible , deep 
X-ray therapy should then be tried and in some 
cases (as in this one) marked benefit results, although 
this IS likely to be of only a temporary nature, and 
eventually, from encroachment on vital structures, 
death ensues 

I wish to express my thanks to Professor Sir 
John Fraser, Bt, for his permission to publish 
these cases, which were in wards under his charge 
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Air D B Smithj of the Department of Chmcal 
Surgery, has been responsible for the chmcal photo- 
graphs and photomicrographs, and to him also I am 
most grateful 
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PENETRATING WOUNDS OF THE CHEST 

By \V F NICHOLSON, Lieut -Col, RAMC 


This paper surveys 1639 penetraang chest wounds 
treated at a Chest Centre during the last three years 
Half the penod was spent in the Middle East 
(Nicholson and Scaddmg, 1944) and half m the 
Central Mediterranean Forces For short periods, 
such as at Alexandria dunng the retreat to El 
Alamein, and at Naples at the Cassino offensive, the 
Centre has been so near to the front that casualties 



could be evacuated directly to it and the primary 
toilet of the wound undertaken But more fre- 
quently they would arrive two to four days after 
wounding, till the battle moved away and the winter 
rams came , under such conditions they often did 
not arrive for three or four weeks But finally the 
majority of penetratmg wounds did reach the 
Chest Centre 


INCIDENCE 

In summarizing the incidence of chest wounds. 
Carter and De Bakey (1944) state that they occur m 
a ratio of about one to four among those killed on the 
battlefield and about one to twelve among the 
wounded The distribution of wounds of entry m 
500 consecutive penetrating chest wounds from the 



summer battles in Italy has been plotted, as shown 
m Figs 296, 297 There is a marked absence of 
wounds over the heart and great vessels, and re- 
lauvely fewer entries in the left lower chest than m 
the right The deducuons are obvious , that 
rardiac and mediastinal wounds are often fatal, and 
that thoraco-abdominal wounds on the left have a 
higher early mortality than those on the right 
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CHARACTER OF WOUNDS 

Lung — Some pulmonary contusion is always 
caused by a penetrating wound of the lung Some- 
times the path of the missile is demonstrated in a 
radiograph, in which it appears as a sohd or air- 
contammg track These missile tracks, which have 
been well described by Hodson (1944), are chiefly 
of radiological interest, to the chmcian they may 
serve as a rough guide to the degree of healing of the 
lung When the track is healed it appears as a dense 
narrow band, connecting the sites of entry and exit, 
or the entry with the retained foreign body Fig 
298 shows a healing track connecting entry and exit 






Fig 298 — Healing track, partlj solid and parilj 
containing air 

wounds However, in severe pulmonary contusions 
It IS rare to see these tracks, for the radiological 
picture IS blurred by the extent of the pulmonary 
htematoma The presence of a pulmonary con- 
tusion more than any other factor, renders patients 
with chest wounds unsuitable subjects for radical 
primary surgery The embarrassment due to a 
htemothorax can be reheved by aspiration and the 
blood-loss made good by transfusion, but a wet lung 
due to a pulmonary haematoma remains a danger 
During a long anaesthetic there is a risk of aspirating 
blood into the opposite lung , this danger is increased 
when the contused lung is handled Moreover, the 
lung Itself IS not in a condition fit for surgery, 
unless an unnecessarily radical operation such as 
lobectomy of the contused lobe is undertaken A 
contused lung will not hold sutures well and early 
operations on such damaged lobes nearly always 
fail to prevent subsequent infection The majority 
of pulmonary hasmatomata resolve spontaneously, 
a few pass on to pneumoma , fewer still to an abscess 
Atelectasis is frequently associated with pul- 
monary contusion, especially if a hemothorax is also 
present The majority of these collapsed lobes 


expand spontaneously with the help of simple 
breathing exercises , in resistant cases, if there is 
sputum, postural drainage is of value Only very 
rarely, four or five times in the whole senes, has a 
bronchoscope been passed on such pauents, and then 
not until simpler measures had been given a trial for 
two or three weeks Atelectasis in a lower lobe due 
to aspiration of blood from a wound in an upper lobe 
usually clears up much sooner than a collapse m a 
wounded Jobe , as would be expected, for it is 
simply a temporary block in the bronchus of an 
otherwise healthy lobe 

Blast injuries may complicate the issue in all 
chest wounds, but it is outside the scope of this 
paper to discuss the condition In the majority of 
cases, by the time the pauent reached the Centre, 
symptoms due to blast were minimal 

Pleural Cavity — 

Pneumothorax alone is relatively infrequent, 
though in nearly all hxmothoraces there has been an 
iniual pneumothorax When a pneumothorax is 
present without effusion, it has been left to be 
absorbed spontaneously The lung is thereby given 
a rest and rapid spontaneous re-expansion is the 
rule If It were certain tliat the penumothorax 
was only due to a sucking wound with no pul- 
monary contusion, it would be more logical to 
aspirate it as soon as possible , but in practice it is 
usually not possible to exclude a lung contusion 

Temton pneumothorax is relatively rare , 24 cases 
in the whole senes (i 5 per cent) It is always 
serious, both immediately and remotely Ten of 
these patients died later from sepsis associated with 
bronchopleural fistula 

Hcemothorax is the major complicaaon of 
penetrating wounds, embarrassing respiration in 
the early days and favouring infection in subsequent 
weeks Its frequency is shown by the 1027 cases 
which occurred in this series (62 6 per cent) Of 
these, 718 remained umnfected and fluid , 217 were 
infected and fluid , and 92 were clotted or multi- 
locular Three-quarters of the last group were 
infected and they are considered later In the whole 
group of 1027, there were 229 empyemata (22 3 
per cent) Infection is therefore soil the major 
factor in the management of a haimothorax The 
advocates of aspiraoon have always stressed that the 
sooner the blood is removed from the pleural cavity 
and the Jung allowed to expand, the less chance of 
infecOon , and the more locahzed such mfecuon wall 
be if It occurs Air replacement is harmful because 
a large pleural space remains open to infection , 
moreover, it does not stop bleeding from the chest 
wall, which was the site of bleeding in half the cases 
of secondary haemorrhage, a comphcation which 
though uncommon is worth further consideration 

Secondary Hcemorrhage — In those cases m which 
the bleeding came from the lung, in three it appeared 
that a retained foreign body was the cause , m the 
fourth there was such a large rent in the lung that 
It IS very doubtful whether a pneumothorax would 
have prevented further bleeding It is fortunately 
rare for further bleeding to occur into the pleural 
cavity after the first twenty-four hours There 
were only 8 such cases 

Case 1 — Penetraung mortar wound, entry just below 
the middle of the right clavicle, the fragment being 
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retained m the right upper lobe near the posterior end 
of the oblique fissure No hxmothorax appeared aU 
the tenth day, when he became febrile and developed 
a pa^y clotted haimothorax 

Another case was of the same type , two others 
occurred three and eight days respecuvely after the 
last aspiranon The other four, however, were 
precipitated by aspiration, for in each case a sudden 
increase in the size of the hemothorax was apparent 
two to three hours after the completion of this 
operation 

Case 2 —Penetrating mortar wound, entry in the 
seventh space in the left posterior axillary hne, the 
fragment being retained just in front of the seventh 
intercostal vessels The hsemothorax was first aspirated 
SIX days after the injury, when 600 c c of thick blood 
contaimng scanty pus cells and Staph aureus was aspir- 
ated, pemcilhn being replaced On the tenth day 850 
c c of pale sanguinous effusion, containing pus cells but 
sterile, was aspirated and pemciUin replaced again 
Towards the end of the operation he began to cough, but 
otherwise the aspiration was uneventful He complained 
of no “ tightness ” m the chest and no air was replaced 
A quarter of an hour later he collapsed and soon signs of 
a large hsemothorax were present Two pints of fresh 
blood were immediately aspirated and even then it was 
obvious that more remained After a blood transfusion 
a thoracotomy was performed, which showed the pleural 
cavity to be full of blood, both hquid and clotted , the 
bleeding came from the seventh mtercostal artery, on 
which the foreign body was lying He made an unevent- 
ful recovery and returned to duty two months later 

There is, therefore, an extremely slight risk of 
starting bleeding by aspiration , this can be mimm- 
ized by slow evacuaaon of the blood from the pleural 
cavity, especially if the aspiration is performed 
under general anaesthesia, when the pauent’s sensa- 
tions are not available as a guide in assessing the 
intrapleural pressures Rapid aspiration under these 
conditions may leave a dangerously negative pressure 
which encourages further bleeding When second- 
ary haemorrhage does occur it is probably safer to 
operate early rather than to wait for further bleeding 
before abandomng conservative treatment, as the 
following case illustrates 

Case 3 — Penetrating shell-wound, entry 2 in to the 
left of the sternum m the fourth interspace Six days 
after injury, 900 c c of blood and about 300 c c of air 
were withdrawn and the wound sutured under pentothal 
anaesthesia One hour later he had gross surgical 
emphysema with a bulging left chest An intercostal 
catheter was mtroduced to reheve the tension pneumo- 
thorax, air and blood escaping in considerable quantity 
He was so much better the next day that the catheter 
was removed Further aspirations were performed on 
the twelfth and sixteenth days, by which time it appeared 
that the chest was nearly dry On the twentieth day a 
large hamothorax appeared again and a thoracotomy 
was performed There was severe bleeding from the 
hilar region of the left upper lobe, but unfortunately 
the adhesions were now so dense that they could not be 
separated quickly to enable the lobar pedicle to be grasped 
The patient died before the bleeding could be controlled 
A shell splinter had penetrated the pulmonary artery to 
the upper lobe 

Here a lobectomy would have been easier at the 
time of the first htemorrhage before the adhesions 
were so dense 
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CLOTTED HiEMOTHORAX 

The mam features of this condiuon have already 
been described (Lush and others, 1944)5 that 
here only one or two additional observations will be 
recorded Clotting is twice as frequent on the right 
as on the left side, for there were 61 nght and 32 
left loculated or clotted hmmothoraces Though a 
hsemothorax is commoner on the right owing to the 
greater early mortahty of left-sided wotmds, yet 
there is a relatively increased incidence of clotted 
right hsemothorax, for only 56 per cent of all fluid 
haemothoraces were on the right and 44 per cent on 
the left This apparent tendency of the right 



Fig 299 — Case 4 BuUet m the spine Left hsemo- 
pneumothorax, with complete atelectasis 


hsemothorax to clot may be due m part to associated 
liver wounds, for clomng seems to be favoured in 
these cases There is no doubt that some clots are 
absorbed slowly , but absorption of large clots 
usually leaves considerable pleural thickemng with 
limitation of movement This is not surprising 
because of the frequency of low-grade infecaon in 
these cases The tragedy of conservative treatment 
when generally applied is that many cases will 
ultimately develop an empyema at a ume when the 
chest IS already frozen by thickened pleura Though 
pemcilhn may sterihze many of the locuh in a clotted 
hemothorax, it does not always reach the centre of 
the fibrin clots, which remain a source of infection 
Evacuation of clots, therefore, decreases the risk of 
late mfecnon The obhteration of the dead space 
remaimng when the clots have been removed is 
effected by stripping the membrane from the surface 
of the lung, which is then expanded immediately 
with posiffve pressure anesthesia Orgamsms are 
frequently grown from this sheet of organizing 
fibrm even when they are absent from the clot, 
as the following case illustrates 
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Case 4 — Entry wound over the left shoulder, wjth 
a bullet retained m the body of the seventh dorsal vertebra 
Complete collapse of the left lung with an uninfected 
hamothorax Two weeks later a thoracotomy was per- 
formed for the removal of the bullet , the lung was 
decorticated m order to allow it to expand at once, though 
here the indication for the thoracotomy was the retained 
bullet A pure growth of Stap/i aureus was obtained 



Fig 300 — Case 4 Left lateral radiograph showing 
bullet in the spine 


from the membrane peeled from the lung surface, though 
the rest of the htemothorax was sterile The radiographs 
(Figs 299, 300) show the pre-operative condition and 
Fig 301 the result six weeks later when he left the hospital 
for convalescence 

Decortication not only allows the lung to expand 
early, but also removes more infected fibrin If an 
intrapulmonary missile has to be removed, or a 
bronchopleural fistula needs repair, suture of the 
lung IS much easier after this membrane has been 
stripped away from the surface of the visceral pleura 

Case 5, with a penetrating mortar wound, a small 
fragment being retained in the left upper lobe He had 
three aspirations with pemcillin replacement before 
admission to the Chest Centre By then the hxtno- 
thorax was clotted and infected with Staph aureus 
Radiographs {Fig 302) showed a total clotted hiemo- 
pneumothorax Thoracotomy three weeks after the 
injury, with evacuation of all blood-clot and removal of 
the foreign body, decortication of both lobes and immedi- 
ate expansion of the lung A course of parenteral 
penicillin was given for the first five days after operation, 
the drainage tubes being removed in three days when 
radiographs had shown the lung to be expanded and no 
appreciable fluid remaimng He made an excellent 
recovery, returning to Base duties six weeks after his 
operation The blood, the clot and the membrane peeled 
from the lung in this case all grew Staph aureus on 
culture Fig 303 shows the result six weeks after 
operauon 

Such a case with conservative treatment nearly 
always forms an empyema , even with a hmited 


operation of clot clearance without decortication 
there is still some risk of an empyema developing 
This patient illustrates what can be achieved with 
radical surgery in these cases In those who de- 
veloped an empyema there was frequently an anterior 
pleural pocket that required separate drainage In 
recent operations two anterior intercostal drains 



Fig 301 — Some cose Result si\ weeks after 
decortication 

hate been used, in addiuon to a posterior drain in 
the ninth space The anterior drains are usually 
placed in the fifth space in the antenor aiuUary hne 
and in the second space in the mid-clavicular line 
when the upper lobe is completely collapsed With 
this technique there is a better chance of the 
upper lobe expanding completely, without leaving 
a residual anterior pleural pocket to become 
infected 

EMPYEMA 

The empyema rate in penetrating chest wounds 
should vary with the location of the Chest Centre , 
the farther back the Centre is placed, the larger the 
proportion of empyemata In actual practice this 
selection of septic cases for the Chest Centre seems 
to have made no difference to the empyema rate in 
htemothoraces, which remains the same now with 
the battle far away as it was when patients arrived 
within twelve hours of wounding In the Middle 
East the empyema rate in hremothoraces was 33 per 
cent, in the Central Mediterranean Forces it fell 
to 25 per cent in the first three months, and has 
since remained at 17 per cent (The empyema rate 
in all penetrating wounds of the chest is now 12 per 
cent , the 17 per cent incidence refers to hemothorax 
only) In the first three months in the C M F 
penicillin was injected into many of the infected 
hemothoraces, but it was not used as a routine 
In the last nine months it has been the rule to replace 
30,000 units of sodium penicillin in 50 c c of saline 
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at the end of an aspiration , moreover, this practice 
has been started in the forward units Some 01 the 
credit for the fall in the empyema rate must therefore 
be attributed to penicilhn , for the rest, the forward 
and base surgeons must share the honours, the former 
for his excision of the parietal wound and aspiration 
of the hsmothorax, and the latter for the evacuation 
of clotted haemothoraces, removal of intrapleural 
foreign bodies, and re-expansion of the lung It 



J 

Fig 302 — Case 3 Left infected htemopneumo- 
Ihora^c , atelectasis of left lung 

IS here that decortication may have prevented 
empyemata in some of the mfected clots, by rapid 
obliterauon of the pleural dead space Another 
factor which is not always appreciated is that peni- 
allm has done more than anything else to encourage 
early aspiration of the htemothorax, since it cannot 
be introduced mto the pleural cavity without an 
aspirauon being performed 

Does the intrapleural use of pemcilhn result in 
fewer dramage operations for the infected hemo- 
thorax ’ The test is whether pus, once present, will 
disappear and the lung expand completely It is 
not enough to say that pemcilhn wiU sterilize many 
infected htemothoraces , it undoubtedly will do so, 
but m this senes there were 15 such infected hquid 
hsemothoraces which settled without suppuration 
in the days before pemcilhn There was, however, 
only one case in which an empyema was treated by 
aspiration and settled completely before pemcilhn 
was available There have been several small 
empyemata which have settled completely with 
aspirauon and pemcilhn replacement The presence 
of a bronchopleural fistula or fibrin clot, however, 
will usually doom conservative treatment to failure , 
and even if a ‘ cure ’ is obtained, where fibrin is 
present in much quanuty, the functional result is 
poor, gross pleural thickemng and hmitation of 
movement, even scohosis in some cases, seems to be 
the pnce paid for avoiding orthodox drainage 


CHRONIC EMPYEMA 

There are five factors in war wounds of the 
chest which favour the development of a chronic 
empyema — 

1 The wound of the lung may produce a perman- 
ent scar, with inability of the affected lung to expand 

2 Prevalence of Staph aweus infection, an 
organism which produces no fibrinolysin 
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Fig 303 — Same case Result six weeks after 
decortication 

3 Retained foreign body 

4 Bronchopleural fistula 

5 Fibrin deposit on the visceral pleura, which 
is very tough and unyielding 

In trying to prevent chrome empyemata, clearly 
nothing can be done to remove the first factor 
Pemcilhn helps to prevent the second The third 
IS a purely surgical problem , if the foreign body is 
intrapleural or m direct contact with the pleural 
space through a bronchopleural fistula it must be 
removed If large and deep in the limg it may still 
be delaying expansion of a lobe The controversy 
will be about the fourth and fifth Many broncho- 
pleural fistuls will close spontaneously , some take 
a very long time, during which the patient is con- 
tmuaUy in danger of aspirating septic material from 
the empyema into the bronchial tree The longer 
the fistula remains, the tougher the ensheathng 
membrane on the surface of the lung becomes , a 
stage IS then reached, sometimes not till after four 
or five months, when the fistula closes but the lung 
fails to expand Thoracoplasty may ultimately be 
the fate of these cases It is m the total empyema 
in whch there is no sign of expansion of the lung 
two to three weeks after preliminary drainage that 
there is a place for decortication, repairing any 
fistula that may be present and expanding the lung 
immediately at operation The advantage of tins 
method is well illustrated by the following case 
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Case 6 — Left thoraco-abdominal wound, with a left 
hEemothorax and a perforation of the stomach By the 
time he reached the Chest Centre, one month after 
wounding, there was a total empyema contaimng much 
infected clot This was drained by rib resection, the 
clots being mopped out Two weeks later, as there was 
no sign of expansion, a decortication of both lobes was 
done Although the membrane was very dense, once 
the layer was found decortication was easy and the lung 
expanded with pressure The drainage tube was re- 
placed, being made airught, and an intercostal tube was 
placed in addition in the fourth space in the anterior 


and Fig 308 four weeks later Fig 309 gives the tem- 
perature chart 

One criticism of the method is that there is a 
possible danger of insufflating sepne material into 
remote bronchioles when pressure is apphed by the 
anesthetist, though there may be a similar danger 
of sucking debris into the depths of the lung when 
air is removed from the pleural cavity tvith a pneumo- 
thorax apparatus, since the same difference in pres- 
sure must exist if the lung expands in each case 
This IS not a serious danger, for in most of these 



Fig 304 — Case 6 Total empyema, two weeks 
after drainage 



no 305 — Same case, two months after 
decortication 


axillary line A course of parenteral penicillin was 
given These drains conunued to dram small anterior 
and posterior pleural pockets, till eight weeks after the 
operation when the anterior sinus was completely healed , 
a small postero-basal sinus remained, a tube track only 
The lung was otherwise fully expanded and the pauent 
m excellent health Fig 304 shows the collapse pcrsisung 
two weeks after instituting drainage, and Fig 305 the 
result two months after decortication 

In this case drainage was necessary, but expansion 
of the lung was hastened In the next case to be 
recorded, prolonged drainage was avoided by early 
operation 

Case 7 — Wounded Dec 12, 1944, entry in the sixth 
space in the anterior axillary line on the left, the fragment 
perforating the upper lobe and lying in the neck He 
was aspirated five times before arriving at the Chest 
Centre three weeks later He then had a loculated 
pyothorax, with thin pus in an anterior loculus, from 
which only cohforms and diphtheroids were grown 
He had a swinging temperature to 102° nightly Thora- 
cotomy one week later and evacuation of clots and pus , 
the upper lobe was adherent at the wound of entry, but 
otherwise both lobes were completely collapsed Easy 
decortication and complete expansion Temporary inter- 
costal drainage to second and sixth spaces anteriorly, 
and in the mnth space in the posterior axillary line The 
anterior drains were removed on the fifth day and the 
posterior on the ninth, when the foreign body was 
removed from the neck The fever settled promptly 
and he made an iminterrupted recovery, being fit for 
convalescence six weeks later Fig 306 shows the pre- 
operauve condition. Fig 307 two days after operation. 


iscs the lungs are not ‘ wet ’ and are in no way 
imparable to the sepuc lungs of civihan pracuce 
ouune post-operative bronchoscopy showed so 
ttle secreuon that it was considered unnecessary 
1 a few cases sputum has been excessive, and opera- 
on on tins account has been contra-indicated 
Another criucism is that a wounded lung requires 
me to heal, and it may be better to leave it coUapsed 
nul healing is complete The experimental work 
f Montgomery (i 943 ) suggests, on the 
lat the process of repair in lung wounds vvill be 
uicker and more complete in a fully expanded lobe 
Infortunately in so many of these cases it is 
1C lower lobe which bears the burden, even when ffle 
lound has been of the upper lobe alone Often 
le upper lobe is expanded, but the hiemothor^ has 
reveXd the lower lobe from exp^tig , so fflai 
he healthy lobe remains collapsed nil the dot is 
emoved But even with a wounded lobe, hy the 
ime the decorncauon is done, not usually till three 
3 four weeks after wounding, the wound track ivill 
ot be disrupted by the pressure necessary to expand 
S to/ On many 

onstricuon corresponding to the healed trac 
ppears in the wounded lobe when it is re-expanded 
A bronchopleural fistula will not be made if the 
ntry and exit wounds in the lung are duly ’ 

tripping should be very gentle here, ^^1 if firmly 
dhemn? it is much better to 
instripped rather tlian run the risk of opening up 
, fistula which has recently become sealed Ifte 
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fear of dissemmanng infection and causing a 
sepacsemia has been exaggerated , it may be that fne 
pauents have been protected by chemotherapy, wr 



Fig 306 — Case 7 Toul locuiatcd pjothorax The 
large foreign bod> is in the neck 


They are usually small and situated commonly 
at the apex, at the anterior costophremc angle, and at 
the base Even if one or all of these pockets require 



Fig 307 — Same case, two days after decortication, 
the drams m situ 


It IS the rouane to give a five-day course of parenteral 
pemcillm m these cases There is no evidence that 
infection has ever been spread by decorucauon 



Fig 308 — Same case four w eets after decorucauon 


drainage, it is still true that the patient may be more 
fortunate than he would be waiting for spontaneous 
expansion to occur in a total empyema 

L- 



Fig 309 — Same case Temperature chart 


Ftg 310 IS a photomicrograph of the membrane THORACO-ABDOMINAL WOUNDS 
peeled from the lung As orgamzation of the 

membrane advances it becomes increasingly difficult Here a definition is necessary Only wounds 
to separate it from the visceral pleura, the optimum which have some obvious sign of pleural penetration 
time for the operation being within the first two will reach the Chest Centre , the others will go to the 
months general surgeons Classified as thoraco-abdoimnal 

Finally, although decortication may expand the are all penetrating wounds of the chest m which 
lung. It may leave pleural pockets where pus accumu- the missile has penetrated the abdominal cavity, 
lates if an empyema forms This is true, unless whether it causes symptoms or not Hence many 
complete expansion occurs such pockets may remain cases were only diagnosed as thoraco-abdommal 
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after fluoroscopy, when the foreign body was seen 
m the abdominal cavity Altogether there were 164, 
of which loi were on the right and 63 on the left 
Intervention by the forward surgeon was more often 
required in left-sided wounds, including splenec- 
tomies, sutures of stomach, and repair of diaphragm 
On the right side conservatism in liver injuries is 
more common than operation , in those cases in 
which operation has been performed, it usually 



Fig 310 — Photomicrograph of the membrane remoted 
by decortication Histological report hi Major G J Cunmng- 
ham, R A M C The progressive organization of the mem 
brane is well seen There arc three areas — 

1 A pale rather homogeneous layer on the right, the surface 
facing the pleural cavity which consists of fibrin 

2 A larger area on the left and occupy ing most of the pic- 
ture consisting of well developed fibrous tissue 

3 An intermediate zone, darker in colour, which shows 
vascular congestion and the presence of large numbers of 
histiocytes, containing yellow pigment This pigment was 
assumed to be bilirubin, as it gave a negative iron reiction 
The section was taken from a patient with a thoraco abdominal 
wound with a bile stained loculated hicmothorav , the fibrin 
forming the outer part of the membrane ivas consequently 
stained vellow by absorption of bilirubin The picture gives 
an idea of the extent of the fibrous organization and emphasizes 
the importance of early operation, if decortication is to be suc- 
cessful 


consisted of a laparotomy for severe intraperitoneal 
hemorrhage The transthoracic approach to the 
liver has not been much favoured by British forward 
surgeons, unless a sucking wound of considerable 
size has pointed the way Subphrenic abscesses 
have been encountered in the proportion of 13 on 
the right to 7 on the left It is unusual for these 
abscesses to show a flmd level, or for much help to 
be afforded by radiographs , a raised diaphragm so 
often accompanies wounds m the lower chest that 
It may have no other sigmficance Bile must often 
escape into the pleural cavity in right-sided wounds, 
but fortunately an established cholethorax is rare, 
for in most cases the fistula soon closes In 6 cases 
bile continued to accumulate in the pleural cavity 
and they aU become infected with coliform orgamsms, 
forming empyemata There were two cases of 
bronchobihary fistula, in which large quantities 
of bile were expectorated One patient, with a per- 
forating thoraco-abdominal wound, started to cough 
up bile for the first time after twelve days and 
continued to do so for two weeks, when the fistula 
closed In the other, 12 oz of bile were coughed 
up daily , here there was a large foreign body deep 


in the substance of the hver He died of toxamua 
from continued sepsis before the foreign body could 
be removed, the fistula having persisted for six 
weeks without showing any signs of spontaneous 
closure Many small tears of the left diaphragm 
have been repaired by forward surgeons , five left- 
sided hcrniT were repaired at the base , one nght 
liver hernia was not submitted to operanon, since 
It was not increasing and the patient was well The 
mortality in this group is high, even at the base , 
there were ii deaths in the left-sided and 12 in the 
right-sided wounds, a mortality of 22 per cent 

RETAINED METALLIC FOREIGN BODIES 

Intrapleural — ^A foreign body free in the 
pleural cavity commonly causes an empyema , 
there were 26 empyemata m 39 patients with such 
foreign bodies There is a clear indication, there- 
fore, for carlj removal of such fragments If the 
associated hremothorax is umnfected, pemcilhn 
replacements after aspiration may prevent infection 
during the time occupied m evacuauon to the base 
and in localization of the foreign body But the 
delay in removal should not be too great, though 
hasty operation in an unfit patient is even more 
harmful These arc the foreign bodies which will 
most frequently be removed by the forward surgeon 
at the primary operation 

Pulmonary — Several years must elapse before a 
correct assessment of the danger associated with 
a retained foreign body in the lung can be made 
That there is a real danger of mfecoon and late 
haemoptysis is evident from the experience of many 
surgeons who have seen such patients in the years 
between the nvo wars, but the frequency of such 
complications can only be properly assessed by a 
combined study of the later histones of those men 
who sull retain their foreign bodies The policy has 
been to remove large pulmonary foreign bodies 
(i cm \ 2 cm ) wherever situated , to remove small 
(i cm ) fragments if in close proxinuty to mediasunal 
or hilar structures , and to leave small peripheral or 
safe ’ foreign bodies unless causing symptoms 
‘ Safe ’ here is a relauve term , it implies only that 
there are reasonable grounds for assuming that the 
first hemoptysis will be small and not immediately 
fatal, as might be the case with a foreign body 
near the hilum At first it was felt that there was 
considerable risk of infecung the pleural space , to 
prevent this the peripheral missiles were removed 
in two stages after forming pleuropulmonary ad- 
hesions This IS not satisfactory It is always 
more difficult to find the metal, and a more extensive 
resection of rib is required than in the one-stage 
operanon Furthermore, the fear of pleural sepsis 
was greatly exaggerated Although orgamsms have 
been found on culture in 17 out of 31 foreign bodies 
removed across a clean pleural cavity, if the opera- 
non IS done at the correct nme there is httle fear of 
an empyema developing Only one of the above 
cases developed a localized empyema, and here the 
operanon was done too early, for ffie pulmonary 
hsematoma had not completely resolved and it was 
difficult to suture the lung Though adhesions 
resulnng from a haemothorax may often help to 
limit infecuon, the most important single factor in 
avoiding infecuon is to delay the operanon nil the 
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pulmonary hsematoma around the foreign body has 
completely resolved In the majority of cases, 
therefore, an interval of three or four weeks should 
elapse after the injury before the removal of the 
missile Some missiles may need removal at an 
earher date on accoimt of sepsis or haemoptysis, 
but m general the lung requires a rest before it is 
fit for surgery It may be impossible to suture 
lung which has been recently contused , when the 



Fig 31 1 — Case 8 Foreign bod> m the pencardium, two 
months after mjury (The other fragment is m the right 
upper lobe) 


htematoma has subsided the foreign body may be 
safely extracted and the lung sutured In the 
other 30 cases in which intrapulmonary fragments 
were removed, infection of the pleural space was 
already present at the time of operation Two 
patients who had moderate-sized foreign bodies 
had late haemoptysis, one year and three months 
respectively after woundmg, the fragments were 
removed in each case at this stage In 8 cases a 
lung abscess has been due to a retained foreign 
body, but only m r was this a putrid abscess , in 
3 mstances a local pneumonotomy for drainage and 
removal of the fragment was possible, without 
opemng the general pleural cavity , i was associated 
with a total empyema , the other 4 were httle more 
than bemgh foreign-body abscesses and caused 
no further trouble after the fragment was removed 

Pericardial — Fragments lodged in the medi- 
astinum have been removed when large and near 
the oesophagus or great vessels Smaller pieces may 
be left, usually without disabihty, with the exception 
of fragments in, or adjacent to, the pericardium 
Even tiny fragments in this situation may cause 
effusions m the pencardial sac, of which the follow- 
ing IS a typical example — 

Case 8 — Had multiple mortar wounds with a right 
hsmothorax There were two small retained fragments 
in the chest, one in the nght upper lobe and the other 
in the anterior part of the pencardium There was no 
cardiac abnormahty at first, so that after the hiemo- 
thorax had been evacuated he went to the Convalescent 
VOL XXXlll— NO 13 1 


Depot Ten weeks after woundmg he came up to the 
hospital for a routine review and returned to convales- 
cence for another month One week later he reported 
because he had developed tachycardia and dyspnoea 
With retrosternal pain On examination he had low 
fever, the pulse was regular at 140, with distant heart- 
sounds, a scarcely perceptible apex beat, and there was a 
slight increase in the cardiac dullness There was no 
friction Radiographs confirmed the mcrease in the 
heart shadow, showing a pericardial effusion In four 
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Fig 312 — Same case, ten weeLs after injury, during the 
first attach of pericarditis 


days the pain and tachycardia disappeared and he seemed 
well again Two weeks later he had a similar attack, 
lasting four or five days Electrocardiographs now 
showed normal Q RS complexes and simple inversion of 
the T-waves in all leads, described by Paul Wood (1937) 
as the T2 pattern In consultation with Brigadier 
Boland and Lt -Col Paul Wood, it was agreed that the 
foreign body was causing pericardial irritation and that 
It should be removed The sixth nb on the left side 
was divided just lateral to its junction with the cartilage 
and the sixth costal cartilage divided half an inch from 
the sternum, the nb and cartilage being turned down as 
a flap hinged on the sixth intercostal muscles The 
pleura was so adherent to the pencardium that it could 
not be reflected, so a transpleural route was adopted 
The foreign body lay in a httle pocket of dirty granula- 
tion tissue in the fibrous pericardium , the pericardial 
sac was not opened Cohform bacilh were grown from 
the fragment on culture He made an uninterrupted 
convalescence and has had no further attacks of tachy- 
cardia Fig 311 is a radiograph two months after the 
injury, before he had shown any pericardial symptoms 
F/g 312 IS a radiograph taken two weeks later durmg the 
first attack of acute pericarditis 

Tlus panent illustrates the syndrome of recurrent 
pencardius from irritauon by a foreign body Pen- 
cardial effusions have been caused by other foreign 
bodies, which, though not m the pericardial sac, 
were m contact with it during some phase of the heart 
cycle Four of these were in the cardiac surface of 
the hngula segment of the left upper lobe , in each 
case there was evidence that the fragment had 
impinged on to the adjacent pericardium, which 

17 
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showed a local inflamatory reaction Two other 
fragments, which were considered to be in the 
pericardium, were embedded in the myocardium, 
but so near its surface that they were in contact with 
the pericardial sac It is the fragment in direct 
contact with the pericardial sac which may cause 
recurrent attacks of pericarditis , as these pieces 
can be removed with very little risk, it is well that 
operation should be considered as soon as there are 
signs of recurrent irritation of the pericardium 
The imtial reaction of the pericardium to the wound 
is not an indication for operation, but another 
attack of pericarditis shows that the fragment is 
causing trouble and it should be removed during a 
qmescent phase, when the attack has settled It is 
possible that pericardius would not recur after the 
second or third attacks, but since the foreign body is 
a proven menace, and as the operation in itself is 
not dangerous, it is wiser to remove the fragment 
once It IS certain that it has caused trouble Peri- 
cardial or juxta-pencardial foreign bodies arc 
removed with much less risk than are those which 
are deeply embedded in the myocardium , for- 
funately the latter do not seem to cause symptoms 
so often and their removal is not usually necessary 
Vertebral Foreign Bodies — A serious com- 
plication IS a fragment retained in a vertebral body, 
especially when it is associated with an empyema 
Osteomyehtis of the spine is almost inevitable in 
such cases, though by no means certain when there 
IS not an empyema Occasionally the fragment 
can be removed easily by the transpleural route 
during a thoracotomy for pleural toilet or drainage , 
but It more often needs a second planned operation 
after the empyema has been drained Then an 
extrapleural approach, with resection of two ribs 
and mobihzation of the bundle, is sausfactory In 
the after-care, involving a plaster bed and continued 
drainage of the pleural cavity, a balance must be 
struck between recumbency and the opumum 
position for draimng the empyema , this can usually 
be effected by raising the head of the bed 

REHABILITATION 

Breathing exercises, with control of the good side, 
are started early They may do harm in infected 
cases and so should be postponed in non-suppurative 
infected h^mothoraces in which the temperature 
and infection appear to be settling with conservative 
treatment , several times fever has returned with 
too early rehabihtation in these cases But with 
this exception, the sooner exercises begin the better 
Special attention should be paid to the diaphragm, 
as this IS frequently adherent , individual tmtion 
in diaphragmatic respiration can here be of much 
value There is a tendency, not confined to the 
laity, to regard a man who has had a hsmothorax 
as permanently unfit for full combatant service 
This is partly due to the conception that all diseases 
of the lung are serious and a full recovery is unusual. 


partly to the idea that a chest wound is a ‘ Blighty ’ 
wound With proper rehabilitation, which must 
include shoulder movements and general physical 
trammg, the majority of patients with uninfected 
hasmothoraces are soon fit for duty, first usually 
base duties, but many return to fhll combatant 
duties within three months 

MORTALITY 

The mortality in the whole series of 1639 chest 
wounds at the Centre was 4 27 per cent 

SUMMARY 

1 A senes of 1639 penetrating chest tvounds 
IS analysed 

2 Secondary hxmorrhage in a haimothorax is 
rare 

3 A clotted haimothorax is often infected , 
evacuation of the clot and decortication is re- 
commended 

4 The prevention of chronic empyema is dis- 
cussed , decortication is of value in selected cases 

5 The indications for removing metaihe frag- 
ments are outhned 

6 Fragments near the pericardium may cause 
recurrent attacks of pericarditis 
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SURVEY OF ABDOMINAL WOUNDS IN 21 ARMY GROUP 

(JUNE, 1944— MAY, 1945) 

By Brigadier A E PORRITT, CBE 

CONSULTING SURGEON, 21 ARMY GROUP 


The abdominal wounds treated m 21 Army Group 
form the largest single group of cases operated upon 
m this war by Bntish or Donumon surgeons, and 
the recovery-rate m the senes has been relatively 
more favourable than usual It is felt therefore that 
a statistical survey may help either to confirm or 
confound many impressions formed by those deahng 
with the cases 

The followmg table {Table I) gives the total 
figures from D-day to VE-day (June 6, 1944-May 

1945) These figures represent the work of 
over 100 Bntish and Canadian forward surgeons, 
and of one attached Belgian Field Surgical Umt 


Table I — ^Abdominal and Abdomino-thoracig Cases 
Summary of Results D-day to VE-day 


T,PE OF Case | 

t 

Cases 

Deaths | 

Percentage 

Mortality 

Peneuating or perforatmg abdom- 
inal wounds vmh mtrapcntoneal 
sTSceral mjunes 

3579 

io6s 

30 

Abdominal wounds wath extra- 1 
peritoneal viscera! or tascular i 
miunes, or intrapemoneal 1 
haimorrhage with no discoterable ! 
visceral injury 

740 

73 

1 

i 

Thoraco-abdommal or abdomino- 
thoracic wounds 

786 ' 

333 

43 

Totals 

510S 

1471 

29 


Complete accuracy under the conditions prevail- 
ing during a war of rapid movement is obviously 
difficult to secure, yet every effort has been made 
to obtam the correct mortahty-rates by cross- 
checkmg all death reports against the imml reports 
of the surgeons concerned, and it is beheved that the 
figures are as nearly accurate as possible The 
proximity of the Umted ICmgdom, combined with 
the constant strain on hospital accommodation m 
B L A , meant that most abdonunal cases were 
evacuated as soon as was reasonably safe — on an 
average about the eleventh or twelfth day — and it 
is therefore evident that the table does not provide 
the true final results From the available incomplete 
information it would appear that the percentage of 
men with abdonunal wounds who died after evacua- 
tion to U K was low 

An interestmg pointer m this connexion is given 
in a recent report of 317 abdonunal wounds by the 
Consulting Surgeon, NZEF (Col TDM 
Stout, CBE) In this senes, treated and retamed 
for considerable penods m G M F during the 
Itahan campaign, only 16 deaths occurred at Base 
Hospital level, and m the last eight months of the 
period under review none at all 

It should also be appreciated that the figures m 
the above table refer only to those abdonunal cases 
that came withm the scope of the forward surgeon. 


1 e , they exclude deaths occurrmg before a surgical 
level of evacuation was reached Here again the 
N Z report ments companson, where a very similar 
post-operative mortahty of 27 per cent is cor- 
related with an overall mortahty-rate of 50 per cent 

SCOPE OF INVESTIGATION 

In deahng with such large numbers as in Table I 
many analyses may be made provided suffiaently 
detailed records are available, but in the course of 
the campaign certain aspects became of more 
practical importance, and I have in the mam concen- 
trated upon these Owmg to mformanon on essential 
pomts being incomplete, either relatively or in fact, 
many records were found to be unsmtable for 
detailed analysis for reasons given below 

Reports with adequate details for study of the 
points enumerated below involved analysing the 
records of — 

1038 men who had laparotonues for abdominal 
wounds (343 deaths) 

912 men who died following laparotomy (includ- 
ing above 343) 

208 men who were operated upon for thoraco- 
abdominal or abdommo-thoracic wounds 

The analysis, therefore, covers 1815 cases, and 
It IS beheved that these represent a fair sample of 
the entire total of 5105 cases 

Part I Analysis of Laparotomies for 
Abdominal Wounds (1038 Cases) 

A Nature of the missiles producing the wounds 

B Sites of entry 

C Frequency of involvement of individual 
viscera 

D Operanve procedures used and their relative 
results 

E Frequency, distribution, and effect of associ- 
ated wounds 

F Incidence of comphcations 

G Mortahty-rate — 

1 Overall mortahty 

2 Mortahty related to groups of viscera 

involved 

3 Mortahty related to individual viscera 

mvolved 

H Analysis of results related to status of patients 

Part II Analysis of Fatal Cases following 
Laparotomy (912 Cases) 

A Time of death after operation 

B Causes of death 

C Correlation of the two preceding analyses 

D Analysis of deaths due to peritonitis — 

1 Wound/operation mterval 

2 Incidence and degree of peritoneal 

soilmg 
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Part III Thoraco-abdominal and 
Abdomino-Thoracic Wounds 
(208 Cases) 

A Frequency of involvement of individual 
viscera 

B Surgical approach employed 

C Mortality-rate — 

1 Overall mortality 

2 Mortality related to visceral involvement 

SOURCES OF INFORAIATION 

The information has been extracted from the 
monthly reports submitted by surgeons of field 
surgical umtSj casualty clearing stationSj and forward 
(200 beds) hospitals, and from the reports on deaths 
rendered by all umts It was a rule that all deaths 
had to be reported, but the official pto forma merely 
requested that all interesting cases, including abdo- 
minal and thoraco-abdominal cases should be 
recorded As a result the information about the 
fatal cases was relatively more complete, and if a 
survey were made by extracting all cases toit/i 
sufficiently complete details from all available reports 
a false picture would be obtained since a dispro- 
portionate number of deaths would be included 

Considering the stress under which surgeons 
often worked, the quality of most reports was very 
good, but naturally individuals had their own ideas 
about the relative importance of various factors and 
findings, with consequent variation m records 
Nearly all surgeons supplied complete details about 
their more serious and spectacular cases, the ones 
naturally carrying the greatest risk, and either they 
or their parent unit supplied reports on all fatal 
cases On the other hand, many reported their 
successes very briefly, e g , “ Gnr Snuth, J , R A , 
S W Pent Abdo Three holes m ileum sutured 
Uneventful recovery. Evacuated ” For this type 
of investigation such records, lacking m certain 
essential details such as site of entry, wound/ 
operation interval, operation /evacuation interval, 
etc , are insufficient 

The problem arose, therefore, of securing a 
representative sample of the whole senes, and has 
been answered by using only those reports containing 
adequate records of all cases Reports m which the 
less serious cases were recorded briefly and only the 
more serious or fatal cases m detail were rejected 
This has been considered essential if a balanced 
picture IS to be obtained, although such strict 
selection has meant the ehmmaaon of some large 
groups with much more favourable recovery-rates 
than the average, e g , one series of about 200 
cases with a mortahty-rate of approximately 20 per 
cent * 

A leavemng of the more experienced field surgeons 
was always introduced at strategic forward points, 
and these men operated upon a relatively greater 
number of cases Their skill and experience pro- 
duced excellent results and saved many desperate 
cases, yet these men were often so busy that they 
had least time to prepare the detailed reports reqmred 
to provide the best material for a statistical analysis 


* I understand that an analysis of this very fine series 
is to be pubhshed elsewhere by the surgeon concerned — 
Major B Eaton, R C A M C 


The non-utilizauon, for the reasons stated, of a 
number of such reports explains the somewhat 
higher mortahty-rate m the sample than m the 
gross total The figures m the analysis represent 
an over-estimate rather than an under-estimate of 
the mortality — admittedly a fault, but one m the right 
direction 

PART I ANALYSIS OF 1038 LAPARO- 
TOMIES FOR ABDOMINAL WOUNDS 

A Analysis of Nature of Missiles {Table II) 
— There were 361 cases m which the nature of the 
missile was unknown or was not stated Many 
men cannot say what weapon produced their wounds, 
and even when the foreign body is discovered it is 
not always possible to determine its origm 


Tabic II 


Missile 

Total 

PtRaVTAGE 

Shell 

' 

430 

S A A 

178 

41 5 

Mortar 

30 

4 0 

Mine 

24 

3 5 

Bomb 


3 0 

Vehicle 

15 

2 0 

Grenade 

13 

2 0 

Crush 

4 

6 

Bayonet 

2 

3 

Blast 

I 

I 

Totals 

677 

' 100 0 


Owing to some looseness m terminology the 
above figures are possibly rather inaccurate There 
was a tendency to record wounds as due to G S W 
when the missile was not small-arms ammumtion , 
this gives a higher figure to that group than was 
probably the case Mortar injuries were almost 
certainly more common than 4 per cent, but were 
often recorded as shell wounds 

B Analysis of Sites of Entry Wounds 
{Table III ) — There were 238 cases m which the 
exact site of entry wound was not stated Cases 
under the heading ‘ Chest ’ are those m which the 
entry woimd was above tlie costal margin but did 
not involve the diaphragm , cases under the heading 
‘ Nil ’ were injuries due to blast, falling masonry, 
vehicle accidents, etc 


Table in 


Site 

Total 

Percentage 

Anterior abdominal wall 

330 

41 250 

Bullock 


18 87s 

Right flank 

87 

to 875 

Left flank 

83 

10375 

Posterior abdominal wall 

53 

6 625 

Thigh 

36 

4500 

Chest 

30 

3 750 

Nil 

30 

3 750 

Totals 

800 

too 000 


The relauvely high proporuon of entry wounds 
m the thigh is noteworthy, as is also the fact that 
the buttock was second only to the anterior abdo- 
minal wall as the commonest site of entry 

C Frequency of Involvement of Individual 
Viscera {Table IV ) — In 1038 laparotomies lesions 


1 



ABDOMINAL WOUNDS 

were found of 1544 individual viscera Mulaple 
lesions of individual viscera have been counted as 
one lesion In 24 cases no intrapentoneal lesion 
was discovered, although in some of these there 
was intrapentoneal haemorrhage The relative fre- 
quency IS expressed as a percentage of the total 
lesions {Fig 313 also sets out the findings in 
pictonal form) 


Table IV 


Organ 

Lesions 

Percentage of 
Total Lesions 

Small intestine 

484 

31 34 

Colon 

380 

24 63 

Liver 

157 

30 16 

Rectum 

t 09 

705 

Miscellaneous 

108 

705 

Sioinach 

107 

693 

Bladder 

9 S 

6 15 

Kidney 

58 

3 75 

Spleen 

26 

I 67 

Pancreas 

20 

I 29 

Totals 

IS 44 

100 00 


The group under the heading ‘ Miscellaneous ’ 
includes lesions such as the mesentery, the omentum, 
and the retropentoneal tissues — and one pregnant 
uterus ' 

It IS mteresting to note that the intesunal tract 
(from stomach to rectum) accounts for 70 per cent 
of the lesions The stomach and the rectum appear 
to be equally vulnerable and the small intestine 
shows a sigmficandy higher percentage of lesions 
than the colon 

D Analysis of Operative Procedures Used 
and their Relative Results (Table V ) — ^An 
attempt has been made to assess the results of differ- 
ent operauve procedures To get a true picture it 
has been necessary to discard all cases that had 
multiple abdominal lesions or which died from 
associated wounds 


The majority of hver injuries reqmred neither 
suture nor packing When either of these was 
necessary the mortahty rose, the mcrease bemg 
much greater m the case of packing The high 
mortahty m kidney woimds of battle origin should 
be noted and is again evident in Table XI 
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As expected, the majority of small-intesunal 
lesions were treated by suture When resection was 
necessary the mortahty was over twice as great The 
apparent relative success of suture of the colon can 



Fig 333 — The frequenc> of involvement of individual 
viscera (1038 cases, 3544 lesions) 


be to some extent accounted for by the fact that 
only m mmor wounds of the large intestme was it 
Ukely that this procedure would be earned out 
The well-recorded, but often forgotten, mortahty 
assoaated vath a colostomy is borne out by the 
above figures 

E Frequency, Distribution, and Effect of 
Associated Wounds (Table VI) — 
In the 1038 patients there were 207 
men with other wounds of sufficient 
gravity to be recorded (20 per cent) 
For the purpose of analysis these are 
recorded under three headmgs — 
Class I — Mtnoi Woimds These 
include soft-tissue wounds, the less 
serious open fractures, and superficial 
woimds of the head and chest There 
were 62 such cases (Trivial wounds 
are not recorded ) 

Class II — Severe Woimds These 
include penetrating wounds of the head 
and chest, more serious open frac- 
tures, amputations, and spinal injuries 
There were 123 such cases 

Class III — Severe Wounds Diiectly 
Responsible for Death The only cases 
placed in this category are those in 
which the evidence suggested that the 
associated wounds played an overwhelming part m 
the death of the patient There were 22 such cases 
Effect of Associated Wounds on Mortality-rate — 
As stated above, in 22 cases (2 13 per cent of the total) 
the cause of death was due to the seventy of the 
associated wounds rather than to the abdominal 


Table V 


Organ , 

Operation j 

Total j 

Died 

Percentage 

Mortality 

Liver 

Suture 

14 

3 

21 4 


Packing 

8 

5 

62 s 


Dram only, or nothing 

36 

5 

13 9 

Spleen 

Splenectomy 

8 

X 

1 

125 

Kidney 

; Kephrectomy 

17 

1 6 

353 

Bladder 

t Suture 

4 

X 

25 0 


Suture and suprapubic 

23 

4 

174 

Stomach 

Suture 

19 

4 

2 t 0 

Small intestine 

Suture i 

139 

22 

15 8 


Resection 

54 

20 

370 

Colon 

Suture 

13 

3 

23 I 


Exteriorization 

95 

27 

28 4 

Rectum 

Colostomy 

30 

9 

30 0 
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Table VI — Distribution of Associated 
Wounds 


Site of \Vound(s) 

Number of 
Cases 

Percentage 

Open fractures and traumatic 
amputations 

88 

42 51 

Flesh wounds of limbs 

60 

28 99 

Spine 

22 

10 62 

Chest 

18 

8 70 

Head 

IS 

725 

Trunk 

3 

I 45 

Multiple wounds 

I 

48 

Totals 

207 

100 00 


Even in this necessarily incomplete senes, the 
relauve frequency of anuna and jaundice is worthy 
of note 

G Mortality-rate — 

I Overall Mortality (Table IX ) — When esu- 
mating the overall mortality-rate in this senes every 


Table IX 


Total Numefr of 

Deaths 

1 Percentage 

Laparotomies 

Mortality 

1038 

343 

3304 


wound An estimation of the effect on the mortality- 
rate when an abdormnal wound is complicated by 
another wound can be gained by detemumng the 
mortahty-rate for abdominal wounds alone and 

Table VII 


Class 

Total 

Recovered 

1 

Died 

1 

Percentage 

Mortalitt 

Abdominal wounds alone 

831 

583 

248 i 

29 84 

Abdominal wounds with 
other wounds 

207 

112 

95 

4 S 89 


abdominal wounds associated with other wounds 
(Table VII) 

In this series there was a i6 per cent increase in 
the mortahty-rate when an abdominal 
wound was associated with another 
serious woimd 

F The Incidence of Complica- 
tions (Table VIII ) — I beheve the 
number of complications recorded is 
lower than actually occurred Many 
surgeons did not mention them unless 
they gravely affected the course of the 
patient’s post-operative history This 
is well shown by the number of 
cases of jaundice reported Transient 
jaundice was a very common comph- 
cation 5 every one of the small number 
of cases recorded below was of sufficient gravity 
to prejudice the chances of recovery 

Table VIII 


patient who died m forward areas after a laparotomy 
or an attempted laparotomy has been included 
The figure includes men who died from other wounds 
and those who died during the induction of anais- 
thcsia pnor to operation 

2 Mortality Related to Gtoitps of 
Viseera Involved (Table X) — The cases 
have been divided into four mam 
groups according to the viscera 
damaged wounds of the alimentary 
tract j wounds of the solid viscera 
(including the bladder) , combinations 
of these two groups , and wounds of 
the supporting structures and tissues 
(including mesentery, omentum, peritoneum only, 
and retroperitoneal tissues) 

Table X shows that injuries of the solid Mscera 

Table X 


Group 

Total 

Recovered 

Died | 

1 Percentage 
Mortaliti 

Alimemao tract 

5!)4 

398 

196 

33 99 

Solid Mscera 

135 

100 

3 S 

25 92 

Combinations of abo\e 

177 

87 

90 

50 84 

Supporting structures 

108 

90 

18 

16 67 

Negative laparotomies 

24 

20 

4 

^ i6 67 


Complication 

Number 

Abdominal wall — 


Burst incision 

11 

Severe infection 

15 

Peritoneal infection — 

Pelvic abscess 

3 

Subphremc abscess 

I 

Intestinal obstruction — 


Dynamic 

16 

Organic 

6 

Respiratory — 


Bronchopneumonia 

19 

Massive collapse 

3 

Pulmonary embolus 

7 

Miscellaneous — 


Uramia or anuria 

14 

Jaundice 

13 

Mental chances 

12 

i*«Ecal hstula 

7 

Pancreatitis 

I 

Mesenteric thrombosis 

I 


are less lethal than wounds of the alimentary tract, 
and that when the two are combined the mortahty- 
rate rises steeply The death-rate m men with 
lesions of the supporting structures and m those 
where no visceral injury was discovered is perhaps 
surprisingly high This is partly due to the presence 
of other serious wounds m several of the cases con- 
cerned The figures confirm the impression that a 
laparotomy on any wounded man involves a serious 
risk to hfe 

3 Moitality Related to Individual Visceia In- 
volved (Table XI) — This table provides a comparison 
between the mortahty-rate when only one viscus 
is mvolved and when it is injured m combination 
with others (Also shown m Fig 314 ) 

Several groups m this table are so small that the 
possible range of statistical error is great It 
reveals once again the much greater risk associated 
with multiple lesions The mortahty-rate m men 
with gemto-urmary injuries is higher than most 
imagine, while the figures do not confirm the common 
behef that wounds of the colon are far more dangerous 
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Table XI 


Organ 

Number of Cases 

Percentage 

Mortalitv 

Alone 

Combined 

Alone j 

j Combined 

Small intestine | 

203 

1 

2S1 

1 

24 

48 

Colon 

177 

263 

11 

69 

Liver 

58 

99 ! 

24 

48 

Rectum 

39 

70 

36 

50 

Bladder 

28 

67 

21 

4S 

Stomach i 

20 

87 

25 


Kidney i 

17 

1 41 

35 


Spleen 

9 

17 


69 

Pancreas 

i 

19 

1 

42 


than wounds of the stomach and small mtesune 
Rectal wounds, however, both alone and in combina- 
tion maintain their sinister reputation 

H Analysis of Results Related to Status of 
Patients {Table XU) — ^The cases have been divided 
into officers, other ranks, prisoners of war, civihans, 
and unknowns 


Table XU 


1 

Group 

1 

Total 

1 

[ Percentage 

1 OF All 1 

1 CASES 1 

j Percentage 
Mortalita- 
I hate 

Officers 1 

55 

1 5 

; 36 

Other ranVsS i 

742 ! 

72 

33 

Prisoners 

Ifi 7 

16 

35 

Civilians 

37 

3 S 

! 49 

Unknowns 

37 

i 

II 

1 

1 


It will be seen that qua fatal abdominal wounds, 
officer and man appear to be exposed to almost 
equal nsk The mortality amongst prisoners is 
unexpectedly low Owmg to difficulties of collec- 
tion and evacuation from the battlefield and the 
tendency to operate on AUied personnel first, there 
was naturally a greater delay before a prisoner 
reached operation It was expected that there would 
be a corresponding increase m the mortahty-rate, but 
this expectation is not confirmed The probable 
explanation may be the ‘ natural selection ’ that 
occurs when there is a delay in operation— only the 
less senous cases surviving long enough to reach 
the surgeon The high mortahty-rate among civil- 
ians may be due to two factors their poor general 
condiuon due to mamtion, and the undue proporuon 
of old people and infants in this group 

The low mortahty among the group of ‘ un- 
knowns ’ IS due to the fact that only four death 
reports in this series did not give the rank of the 
pauent 

PART n ANALYSIS OF 912 FATAL 
CASES FOLLOWING LAPAROTOMY 

In order to get a larger sample of deaths, a further 
569 cases with detailed records were selected and 
added to the 343 already available from the first 
analysis of 1038 laparotomies This provided a 
total of 912 cases 

A Amalysis of Time of Death after Opera- 
tion {Table XI 11) — This table confirms the findings 
in previous reports which have stressed the point 
that the majority of deaths occur in the first two or 
three days after operation 



Fig 314 ■ — ^Mortality in wounds of individual viscera 
(alone and combined) 


Almost rwo-thirds of the deaths in this senes 
(64 per cent) occurred during the first 48 hours 
and 48 per cent were within 24 hours Only 
10 per cent of the deaths took place after the first 


Table XIII 


i 

Interval i 

Number 

Percentage 
OF Total 

1 

Death in theatre j 

55 

6 0 

tst day 1 

38s 

42 2 

2nd day 

148 

z6 2 

3rd day 

83 

9 1 

4th day 

41 1 

45 

Sth day 

SI 

5 6 

6ih day 

25 

2 7 

7th da> 

32 

3 5 

Sth day 

It 

X 2 

9th da> 

10 

Z I 

loth day 

13 

1 3 

tith day 

' 7 

08 

lath day 

6 

07 

13th day 

7 

: 08 

14th day 

6 

t 0 7 

15th day 

1 5 

I 0 6 

t6th day 

2 

03 

20th day 

2 

03 

2Bth day 

X 

0 2 

Not stated 

22 

, 23 


seven days In this respect a comparison with the 
figures of the N Z senes is of interest Correspond- 
ing figures are 70 per cent in 48 hours and 50 per 
cent m 24 hours 

B The Causes of Death {Table XIV ) — ^The 
term ‘ Shock ’ has been used to describe the cause 
of death in those severe cases that never picked up 
after operation This group, two cases in every five, 
consists of those cases the gravity and extent of whose 
injuries made them really hopeless from the start 
They simply serve as an indication of the forward 
surgeon’s willingness to tackle even the most forlorn 
chance 

Those under the heading ‘ Respiratory Obstruc- 
tion ’ died as the result of mhahng vomit during or 
after operation The figure of i 2 per cent is dis- 
quieutig, but patients often teach the surgeon with 
their stomachs full of glutinous stew and the anox- 
Ecmia that results while this chngmg mass is sucked 
from the air-passages may be sufficient to tip the 
scales in a gravely shocked patient with a precariously 
balanced cardiovascular system That death should 
have occurred so often from this cause suggests that 
tune would be well spent in employing some prophy- 
lactic measures against voimtmg, and emphasizes 
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the value of adequate pre- and post-operative treat- 
ment m preventing such calamities 

Many of the cases of peritomtis or retroperitoneal 
and pelvic celluhtis were estabhshed before operation 
was possible As subsequently shown the average 
wound/operation interval in all cases was 12 hours, 
but in the cases dying from peritonitis it averaged 
21 hours 


Table XIV 


Cause 

Number 

Percentage 
or Total 

Shock 

358 

39 4 

Peritonitis 

102 

H I 

Associated injuries 

43 

4 7 

Renal failure 

30 

33 

Intestinal obstruction 
a Dynamic 131 

b Orcamc 6 ] 

30 

3 3 

c Unstated 11 j 



Vntiimomsi 

28 

3 1 

Haemorrhage 
* Heart failure 

22 

2 4 

22 

2 4 

Sepsis (e\traperitoncal) 

I 8 

2 0 

Pulmonary embolus 

15 

1 6 

Respiratory obstruction 

ir 

I 2 

Liver damage 

5 

5 

Mental changes 

5 

5 

Unknown 

223 

245 


was carried out to show the interval after operaUon 
at which the various causes were predominant 

The table sets out the findings in detail and the 
graph {Fig 315) shows the salient points more 
clearly 

The following points merit comment — 

1 ‘ Shock ’ The first 24 hours is the peak 
period for death from shock 

2 Peittomus Contrary to c'^pectations the 
deaths from peritonitis reach their peak on the first 
to third days They remain fairly steady, but at a 
much lower level, on the fourth to eighth days and 
thereafter only occur sporadically This interesnng 
result is partly explained by the fact that some of 
these cases undoubtedly reached the surgeon very 
late, with pcntonitis already established before 
operation A comparison of the wound /operation 
interval m all fatal cases and in those dying from 
peritonitis is given m the next section and the wound / 
death and opcration/death intervals should not be 
confused 

This IS not the whole story, however, and it seems 
probable that the almost universal use of peniciUin 
in 21 Army Group as a routine part of the treatment 
of abdominal cases may have controlled or pre- 
vented many of the later septic complications 


Table XV 


Cause of 
Death 


Numuer of Deaths on Dav aiter Operation 


4 1 5 


I 


8 j 9 I 10 I II j 12 I 13 I 14 I 15 I 16 I 17 I 18 I 19 I -0 I 28 I UnknoM-n 


Shock 

35 

246 

4 

14 

I 

3 









1 

1 








6 

Peritonitis 

I 

2S 

17 

23 

6 

8 

4 

4 

3 

1 

2 

1 

I 

1 



2 

I , 




1 

2 

3 

Associated 

wound(s) 

3 

13 

II 

3 

3 

2 

! 

I 

1 

I 




1 


J 


1 

1 

1 

1 

i 

1 



I 

Renal failure 



3 

1 

1 8 

8 

1 ^ 

3 


I 

I 












I 

Intestinal 

obstruction 


I 


1 

3 

, 9 

5 

4 


I 

I 


I 


I 

2 


1 

1 



1 

1 I 

Pneumonia 



4 

4 

3 

3 

4 

3 

2 

I 

I 

I * 

I ' 



1 



t 

I 


1 


Hemorrhage 

8 

10 









I 



I 









2 

Heart failure ’ 

I 

6 

5 

4 

2 

3 








I 





i 





Sepsis 

2 

2 

2 


I , 



3 


1 

t 

1 j 

= 1 

' 1 

2 








I 

Pulmonary 

embolus 



I 

3 

3 

2 


I 

2 


2 ' 


1 





1 

1 





I 

Respiratory 

obstruction 

I 

6 

2 

1 








! 

1 










1 

Liver damage 



I 


I 




I 



I 

i 










1 I 

Mental changes 


I 


2 


I 




I 



1 

1 










Unknown 

cause 

4 

73 

48 

24 

12 

12 

9 

13 

3 

5 

4 

2 

2 

3 

3 


I 




I 


4 


* o refers to the day on which operation was performed and the other figures on this horizontal line represent days 

after operation 


The number of lung infections was low, and it 
should be noted that in almost 5 per cent of deaths 
severe associated wounds were responsible rather 
than the abdominal wound itself 

Again, the relative importance of renal failure 
(anuria ) — see Tabh VIII — as a cause of death is well 
shown by its place in the list 

C Correlation of the Time of Death and 
the Cause of Death {Table XV) — This analysis 


These always account for a proportion of the deaths 
after the first few dangerous days when the mortahty 
is greatest 

3 Intestinal obstruction Deaths from this cause 
occurred most often between the fourth and 
seventh days These were of the dynamic type 
Sporadic deaths occurred up to the fifteenth day, 
and this latter group were due to organic obstruc- 
tion 
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Renal failure 90 per cent of the deaths from 
failure occurred between the second and 
seventh days The peak was on the 
fouTth and fifth days 

H 5 Cause unknown Everyone 
who has seen many abdominal cases 
due to wounds is only too famihar 
with those disappointing cases that 
die for no discoverable reason In 
the words of the old song, “ they 
simply fade away ” — and in the 
majority a post-mortem examina- 
tion provides no clue to the cause 
Doubtless if full laboratory facilmes 
were generally available in forward 

I areas some visceral or biochemical 
upsets would be detectable, suffi- 
ciently adequate alone or in com- 
bination to sever the thin-spun 
thread of fife 

6 Associated wounds When 
these were sufficiently severe to be 
regarded as mainly responsible for 
the fatal issue, the death occurred 

■ K///A frequently during the first two 

days 

D Deaths due to Perito- 
nitxs — 

I Wound / Opel ation Interval — 
The average interval from the time 
^ of wounding to operation in all 
cases m this senes was 12 hours 
The average interval from the 
time of wounding to operauon in 


all cases that died from peritomtis was 21 hours 
As explained previously, m many of these the peri- 
tomtis was certainly estabhshed prior to operation 
It should be emphasized that the above figure 
means that nearly a day has to be added to the time 
of death after operation to get the true figure for 
death from peritomtis after wounding This par- 
tially explains the somewhat unexpected finding 
(see Table XV and Ftg 314) that peritomtis was 
responsible for approximately 7 per cent of the 
deaths during the early days of convalescence 

Table XVI 


Organ 

! Number of 
Lesions j 

Percentage 

Luer 

! 106 

! S 3 

Spleen 

64 

20 

Stomach 

51 

16 

Kidnev 

40 

12 

Colon 

31 

10 

Small miestine 

17 

5 

Diaphragm alone 

'3 

4 

Totals 1 

322 

100 


\oW'/A 


"} 

m . 




D4 D3 D6 D7 D8 D9 0)0 Dll DI2 ~DI3 DM 015 016 
-Ma)or causes of death m relation to time of death 


The wound /operation interval also includes the 
time spent on resuscitation It has not been possible 
to assess how long this was on the average, but it is 
estimated at approximately two hours This means 
that the average case reaches a forward surgical 
umt in lo hours, and under the conditions frequently 
prevaihng during a battle this is fine testimony to 
the efficiency of all concerned in the collection and 
evacuauon of casualbes from the field 

2 Soiling — Of 912 men who died, 121 were 
recorded as having sigmficant soihng — 13 per cent 
Of 102 men who died from peritomtis, 44 were 
recorded as having significant peritoneal soihng — 
44 per cent Such figures reqmre no comment 

PART III INVESTIGATION 
OF 208 CASES OF 
THORACO-ABDOMINAL 
AND ABDOMINO- 
THORACIC WOUNDS 

The records of 208 cases of 
enai Failure thoraco-abdominal and abdomino- 

thoracic wounds have been investi- 

P, , ,, , ^ gated and the following informa- 

D.«hs from Unknown Cnu,es extracted — 

A Frequency of Involve- 
itestmai Obstruction mcnt of Individual Visccra 
(Table XVI) — In the 208 cases 
321 viscera were found to be 
involved 

In this table naturally every 
grade of visceral injury is repre- 
sented — from the trivial to the 
catastrophic In all true thoraco- 
abdominal and abdomino-thoracic 
wounds the diaphragm is perfor- 
ated and that was so in this series, 
but in a small number no associated 
q j-rr— pianq visceral lesion was discovered 

dFom^^d.^' have been minor hver 

or lung damage, but the wise sur- 
geon does not explore officiously 


Deaths from Shock 


Deaths from Peritonitis 


Deaths from Renaf Failure 


Deaths from Intestinal Obstruction 
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when there is obviously no major lesion requiring 
surgical attention 

B The Surgical Approach Employed — 
Varying opinions have been expressed as to the 
relative merits of an abdominal or a thoracic approach 
in thoraco-abdominal wounds An invesugation 
was made to discover which was used more fre- 
quently Thoracic incisions varied from orthodox 
intercostal incisions to wound extensions The 
abdominal incisions employed were usually para- 
median, rectus splitting, or occasionally oblique 
It was not possible to differentiate in more detail 
the incisions used 

The necessary information was available m 
124 cases — 

Catci Per Cent 

Abdominal approach 75 61 

Thoracic approach 49 39 

The mortality-rate was determined for each group, 

but the figure is not of great value as there were so 
many variables Many of the thoracic approaches 
were simply explorations of wounds of the liver 
through the original wound 

Per Cent 


and a ‘missed’ lesion found, most surgeons were 
sufficiently honest to record this in their reports 

SUMMARY 

Of the 5105 abdominal wounds reported during 
the 1944-45 North-Western European campaign a 
senes of 1815 has been selected as a suitable sample 
of the whole for statistical analysis 

This analysis has been divided into three parts — 

1 1038 laparotomies for abdominal wounds 

2 912 fatal cases following laparotomy 

3 208 thoraco-abdominal wounds 

The findings have as far as possible been recorded 
in tabular form The following findings of interest 
arc amongst those that emerge from the analysis — 

1 An overall mortality of 29 per cent is reported 
in 5105 cases of abdominal and thoraco-abdominal 
wounds 

2 The intestinal tract (stomach to rectum) 
accounts for 70 per cent of the wounds 

3 The small intestine is injured more frequently 
than the colon , the mortality m both groups is very 
similar 

4 Injuries of the solid viscera are less lethal than 
those of the intestinal tract 


Mortality«rate for wounds explored through 

abdominal incisions 40 

Mortality-rate for wounds explored through 
thoracic incisions 26 

Many surgeons comment m their reports upon the 
fact that if the abdominal lesions are confined to 
the left upper quadrant a thoracic approach provides 
an excellent exposure, and that procedures such as 
splenectomy can be performed with ease by this 
route 

C The Mortality-rate {Table XVll) — 

1 Of the 208 patients m this series 8o died, a 
mortality-rate of 38 per cent 

2 Mortality related to visceral involvement 

Table XVII 


5 The association of another serious wound 
with the abdominal wound raises the mortahtv-rate 
16 per cent 

6 Officer and man seem equally liable to death 
from abdominal wounds 

7 The buttock is second only to the anterior 
abdominal wall as the commonest site of entry 

8 Jaundice and anuria were amongst the com- 
monest post-operative complications 

9 I 25 per cent of deaths were due to prevcnuble 
respiratory obstruction 

to 64 4 per cent of all deaths occurred m the 
first 48 hours after wounding , 48 per cent m the 
first 24 hours 

1 1 Average wound/operation 
interval was 12 hours , m deaths 


from peritomtis 21 hours, these 
latter being most frequent from 
the first to the third day post- 
opera tively 

12 The highest mortality 
m the thoraco-abdominal cases 
occurs m the group in which the 
abdominal part of the injury in- 
volves the alimentary tract 

My grateful thanks are due to 
the D M S , 21 Army Group 
(Major-General E Phillips, C B , 
The outstanding point brought out by this table CBE,DSO) for permission to publish this pa^r , 
IS the high mortality associated with all wounds to Lt -Col B McN Truscott, who, with the staff of 
of the alimentary tract, whether injured alone or in his Field Surgical Unit, was entirely responsible for 
combination The fact that cases recorded under the production of all the figures used m this report , 
‘ Diaphragm Alone ’ produced a mortality of 26 to Lt -Col GAG Mitchell for invaluable help in 
per cent and ‘ Liver Alone ’ one of 15 per cent, deciding the scope of the investigation and the form 
suggests that the injuries in the former group were of its presentation , and to all the Forward Surgeons 
more extensive than was detected at operation It of 21 Army Group whose excellent reports have 
should be added that if a post-mortem was performed made that presentation possible 
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SPONTANEOUS GANGRENE OF THE SCROTUM 
(FOURNIER’S GANGRENE) 

By O T MANSFIELD 


The occurrence of complete and apparently causeless 
gangrene of the scrotum m an otherwise healthy 
patient is an imusual condition and of sufficient 
mterest to warrant a report of the following case 

CASE REPORT 

A man of 43 was admitted to an E M S hospital 
moribund No accurate history was available at the 
time, but his wife has since been able to penetrate the 
fog of toMC amnesia with a few details of the onset and 
course of the disease Five days before admission the 
patient first noticed “ pain and swelhng in the lower 
parts ” , unul that time he had been well except for a 
heavy cold, which was sull upon him The swelling 
contmued, and on the next day dehnum first appeared , 
from this time amnesia was complete On ffie third 
day his wife noticed that the inflamed parts had turned 
very white ToxEmia was considerable at this time 
and increased with the progressive change of the in- 
flamed area to a white colour 



Fio 316 — Condiuon on admission to plastic unit about 
ten days after operation marginal sloughs having separated 
Area of skin loss which is ;ust visible at the base of the penis 
extends along the whole of the under surface 

On Examination — The patient was extremely ill, 
cerebration was sluggish and answers to questions could 
only be obtained after repetition There was gross 
dehydration with a dusky, yellow coloration of the skm 
Exammation locally showed, between his thighs, a cold 
flaccid mass about the size of a coco-nut This was an 
entirely gangrenous scrotum, from which a horrible 
smell arose , the penis was extremely osdematous, and 
there was spreadmg celluhtis from the pubic region to 
the costal margin on both sides and extending outwards 
into the loin This was most marked in the ihac fossa 
and faded out as the costal margin was reached 
Enlarged ingumal glands were present, but without 
evidence of celluhtis The patient was too ill to warrant 
any active interference, but after the adimmstrauon of 
intravenous glucose-sahne his general condition was 
sufficiently improved to jusufy surgical mtervention 
At Operation — Examination m the hthotomy posi- 
tion showed that the whole of the scrotum, with the 
excepuon of three small triangular areas, was entirely 


gangrenous This gangrene extended along the under- 
surface of the penis for the full length and for a width 
of about ik in of the circumference of the oedema tous 
part Incision into the area produced a free flow of 
turbid fluid, culture of which gave a heavy growth of 
hsmolytic streptococci + + + and Staph aureus + + 
The scrotum was then split into halves by division 
in the plane of the septum, and before the urethra was 
reached bleedmg vessels were found Dissection was 
contmued laterally on either side until the whole of the 
gangrenous area was removed, together with the affected 
under-surface of the penis This gave a most remark- 
able appearance All that remained of the scrotum was 
three triangular flaps about r^ in m length and of equal 
width at the base Two of these were based laterally 
and one posteriorly Between them lay both testes 
completely exposed, the parietal layer of the tunica 
vagmahs having been removed These and all the 
structures of the spermatic cords were entirely normal, 
the former being covered with an unaffected serous 
layer Anteriorly the cords disappeared beneath the 



Fig 317 — Condition one year after discharge from hospital 
Both testes are freely mobile m the scrotum There ts a scar 
band between the under surface of the penis and the anterior 
surface of the scrotum, but this produces negligible disability 

overhanging edge of pubic skin Section of the area 
removed showed no abnormality other than marked 
interstitial oedema with many thrombosed vessels 
Investigation of the urinary tract was not carried out at 
operation as it was felt that this might precipitate a 
renal infection Before operation the patient had passed 
a few ounces of chmcally normal urme without 
difficulty 

Progress — Five days after operation the general 
condition was sufficiently improved for him to be trans- 
ferred to an E M S plastic unit for convenience of 
dressmgs m the sahne bath and for consideration of 
plastic repair of the area excised By this time the 
celluhtis of the abdominal wall had completely subsided, 
and apart from a small margm of slough around the skin 
edges the wound was clean (Fig 316 ) About a week 
later he was out of bed Separation of the remaining 
sloughs and epitheliahzation occurred rapidly Six 
weeks after operation the patient was discharged soundly 
healed ^ 
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He attended for review some two months later, when 
there were no urinary symptoms, a 14/16 bougie was 
passed without difficulty and there was a well-formed but 
small scrotum in which the testes were freely mobile 
Further surgery to free the posterior part of the 
penis from the anterior scrotal wall was refused by the 
patient Fig 317 shows the condition one year after 
discharge 

DISCUSSION 

Spontaneous gangrene was originally reported 
by Fournier in 1884, when three s^ent features of 
the condition were described These were (i) 
The explosive onset in an otherwise healthy man , 
(2) The rapid progress of the gangrene , and (3) 
The total absence of the usual causes of gangrene 
Since then cases have been reported from ume to 
time in the hterature which have more or less ful- 
filled these criteria, but a study of these reports 
shows other factors which are common in a majority 
of cases These are — 

1 Extensive and fairly constant area of gangrene 
While cases of parual loss have been reported, in 
many of the pubhshed series gangrene was of the 
pattern described above and involved a similar 
area Although no description of the three flaps 
observed by us has been encountered, the photograph 
of a case reported by Brown and Smith (1939) shows 
a very close correspondence with Fig 316 The 
integrity of the testes and the inguinal and anal 
regions appears to be constant It has been noted 
specifically in previous reports that although slough- 
ing of the anterior abdominal wall has been recorded, 
reports of involvement of areas other than the penis 
and scrotum are extremely rare 

2 Rapid resolution of the adjoining ccllulius, 
together with a corresponding improvement in the 
patient’s general condition when the sloughing area 
has separated 

3 A tendency for spontaneous repair to occur 
This IS very striking and has been noted with par- 
ticular emphasis by earlier authors We believe 
that this tendency strongly supports our contention 
that the three flaps described are present in all 
cases The diagram (Fig 318) illustrates how 
difficult spontaneous closure would be if the loss 
extended to the sulcus between the perineum and 
the medial surface of the thigh, quite apart from the 
disabihty which would arise if a mass of scar tissue 
united the thighs in the coronal plane and the penis 
to the anus in the sagittal plane 

In two cases reported recently surgical repair 
has been attempted , in one by direct suture and 
undermming four days after the slough had separated, 
in which case obviously no time had been given for 
spontaneous closure In the other, bilateral thigh 
flaps were used , again, soon after the separation of 
the sloughs 

Aetiology — Two theories are held as to the 
origin of this condition The one favoured by most 
French authors is that it is a fulminating erysipelas 
This does not explain why such a disastrous 
form of the disease should occur in this region, 
neither does it take into account those cases 
in which the infection is not due to htemolyoc 
streptococci It is also noteworthy that this condi- 
tion IS not seen commonly in fever hospitals nor m 
association with burns In fact, it was emphasized 


m the original description that it arises spontaneously 
in otherwise healthy persons 

Gibson (1930) considers that the disease is in 
fact a gas gangrene due either to B Welchti or to 
other anaerobes, in which sufficient search has not 
been made for the causative organisms In support 
of this he claims, first, that “ the rapidity with which 
the gangrene develops and the profound toxaimia 
which accompames it have no parallel in gangrenous 
processes of known cause, with one excepuon, and 
that is gas gangrene ”, and secondly, that “ strepto- 
cocci usually occur in symbiosis with the gas-pro- 
ducing anaerobes, and, in fact, may obscure the true 
nature of the condition by their overwhelming 
numbers ” 

We are unable to accept the first statement, it 
must be generally accepted that the form of gangrene 
most rapid in its onset and development is one in 





0 ^ A 
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Fig 318 — A, Diagrammatic cross section at the level of 
the perineum An attempt to demonstrate that spontaneous 
healing, if the loss extends to the thigh, is impossible B, 
Presumed method of healing, increased skin length in the 
transverse plane being obtained b> stretching of the sma'l 
scrotal (lap together with lowering of the vertical depth of the 
sulcus between the thigh and the scrotum 

which vascular occlusion has suddenly developed 
The second claim we admit as an isolated statement, 
but cannot consider it as a point of great value in 
determining the aetiology of the condition under 
discussion Neither of these explanations explains 
how the infection arises, nor why adjoining areas, 
such as the anal, inguinal, or testicular regions, 
should survive unscatlied amid such destruction 
Nor do they account for the existence of the three 
flaps described in this case and which we beliete 
to be usually present 

An alternative explanation is that the condition 
IS a vascular disaster of infective origin, analogous 
to cavernous sinus thrombosis The infection is 
not believed to have any specificity other than the 
existence of a pathogenic organism which causes 
rapid thrombosis in the vessels of the septum of the 
scrotum with consequent necrosis of the area sup- 
phed by these vessels The extreme rarity of the 
condition strengthens the analogy to cavernous 
sinus thrombosis, for this latter, despite the existence 
of millions of infected lesions of the face in the world 
at any one time, remains a relatively uncommon 
condmon 

The fairly constant pattern of the area sloughed 
IS again adequately explained on a vascular basis, 
and only this pathology can account for the existence 
of the flaps described These aie supplied by the 
external pudendal branch of the femoral artery and 
the superficial perineal arteries The localized skin 
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loss on the under surface of the perns is also to be 
expected as the dorsal vein remains intact, having 
no connexion with the veins of the mediastinum 
below the urogemtal diaphragm 

The onset of the gangrene in pubhshed cases 
has been from 12 hours to 15 days, with a maximum 
occurring at 3 days in 10 out of ^^o cases reported 
by Gibson This rapid gangrene is comparable to 
that occurring in a flap of skin and subcutaneous 
tissue which has become infected and its limited 
vascular supply destroyed by thrombosis Gan- 
grene in these cases occurs with extreme rapidity 
and the loss may be complete in a few hours Under 
these circumstances the testes can be expected to 
escape 

Surgical Treatment — 

1 Allen, reporting cases in 1894, recommended 
complete castration This is, of course, quite 
unnecessary 

2 Since then the usual treatment appears to 
have been mulnple incisions until the slough has 
separated, with the adjuvant use of anti-gas-gangrene 
serum, zinc peroxide, etc , according to the views 
held as to the aetiology 

3 On the basis of the theory postulated m this 
paper, radical removal of all sloughing areas is 
advocated not only to save time but to rid the patient 
of an area which is irretrievably lost Excision also 
provides the freest possible drainage Sulphon- 
amides or pemcilhn would be useful adjuvants after 
the bacteriology had been determined Repair 
would usually seem to be unnecessary 

Mortality — This in pubhshed cases varied 
between 22 per cent in 36 cases (Whiting, 1905) 
and in 145 cases (Coenen and Przedborski, 19x1), to 
31 per cent in 16 examples of this condition out of 
147 cases of gangrene of the scrotum m the Phila- 
delphia Hospital reported by Randall (1920) Death 
in most instances has been due to toxaemia In a 
few, metatastic phenomena have developed 

Bacteriology — Gibson has collected 206 cases 
from the pubhshed reports, and these he divides into 
two categories (i) Those with some coincident or 
antecedent lesion , and (2) Those in which no 
lesion can be discovered 


In the first category are cases which cannot be 
considered as Fourmer’s gangrene These include 
cases of ingmnal ademus, wounds, and obstruction 
Of the second group, in 98 no cause was given as 
being responsible for the condition and 23 had 
minor conditions present, of which ii had given 
rise to pruritus locally Of those in group (2), 15 
were due to ha2mol3mc streptococci, 3 to staphylo- 
cocci, 6 to mixed streptococci and staphylococci, 
and I each to B coh, B fusiformts, and B Welchii , 
5 were infected by bacteria called by a nomenclature 
which IS not standard 

It will thus be seen that the overwhelmmg number 
of cases in which the bacteriology has been determined 
are due either to streptococci or staphylococci or 
to the two together 

Literature — This has been well summarized 
by Randal (1920), Gibson (1930), and Browne and 
Smith (1939) The first two of these authors give 
a very full bibhography Since then cases have 
been reported by Carver (1939)5 Howard (1940), 
Lamierre (1940), and Hunter (1930) Some of these 
papers are not at the moment obtainable 

My thanks are due to Rainsford Mowlem, 
Surgeon-m- Charge, Plastic Unit, Hill End E M S 
Hospital, for his help , to Dr A C Cunliffe, of 
Sector 4, E M S Pathological Laboratory, for 
bacteriological assistance , and to Miss D E Orpen 
for the diagram 
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A CASE OF HINDQUARTER AMPUTATION FOR CHONDRO- 
MYXOSARCOMA OF THE RIGHT THIGH 

By IAN M HILL and IAN P TODD 


The first operauon of this type is reported to have 
been performed by Bilkoth m 1889, but it was not 
until six years later that the first successful case 
(performed m two stages) was recorded by Girard 
(1895) Since then, about no cases have been 
described with an operation mortahty in the region 
of 60 per cent (Gordon-Taylor and Wiles, 1935 , 
Kmg and Steelqmst, 1943) The nomenclature 
concerning the operation is very varied , but the 
type performed in the case reported below la perhaps 
best descnbed as a transiho-interpubic hindquarter 
amputation This is the first operation of its kind 


to be reported at St Bartholomew’s Hospital, and 
the patient is, at present, well and free from comphca- 
tions 

CASE REPORT 

History — E B , aged 49, a painter, entered Friern 
Emergency Hospital on June 21, 1944, complammg of 
pam down the right leg and a lump below the right 
groin, of SIX weeks’ duraUon The pam had increased 
m severity and was exaggerated by movement or by 
pressure over the mass The pam radiated down the 
front of the thigh to just below the knee There was 
no history of injury Vancosiues had appeared on the 
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medial side of the calf recently He had lost 8 lb in 
weight since the onset of symptoms 

Examination — The right leg was held m 30° of 
flexion Extension beyond this and flexion beyond 90“ 
were painful All rotatory movements produced pain 
Muscle spasm at the hip was considerable 

In the upper thigh anteriorly and immediately below 
the mguinal hgament, there was palpable a smooth, 
hard, globular, sessile mass in by 2i in feeling 

like bone, attached deeply, but not to the skm The 
femoral artery could be felt running superficial to the 
mass, but displaced somewhat laterally There was 
no impulse on coughing The chest was clear and the 
blood-pressure 134/88 mm Hg 

X-ray Report (June 23) (Dr G T Loughborough) 
— “ The lesser trochanter of the right femur shows a 
destruction of bone, combined with a certain amount 
of proliferation of fresh bone into the soft tissues of the 



thigh This proliferation gives an irregular feathery 
appearance The destructive process does not extend 
deeply into the shaft of the femur There is slight 
bone reaction, limiting its spread inwards Two areas 
of decalcification can be seen, one in the lower part of 
the neck of the femur and one in the ischium just below 
the acetabulum These suggest secondary deposits The 
chest IS normal 

“ Conclusion There is an osteogenic sarcoma of the 
right lesser trochanter, with secondary deposits in the 
right femur and right ischium ” 

A biopsy was performed by Mr J B Hume on 
June 26 through a 5-in incision parallel to the medial 
border of sartorius and 2 in below the anterior superior 
iliac spine The lateral femoral circumflex vessels were 
divided and, presenung between the sartorius and 
rectus femoris, the tumour was found to arise from 
the femoral shaft close to the lesser trochanter Macro- 
scopically the tumour appeared to be a chondromyxo- 
sarcoma This was confirmed by histological examina- 
tion 

On July 7 the hemoglobin was 94 per cent Haldane 
and blood group O (IV) 


Operation — On July 10 a hindquarter amputa- 
tion was performed by Mr J B Hume, of St Bartholo- 
mew’s Hospital The anaesthetic (pentothal, cyclo- 
propane, oxygen) was given by Dr David Reckless 
The left medial antebrachial vein was exposed and 
a cannula for drip transfusion tied in place The patient 
was placed on the operation table in the position mdicated 
in Ftg 319 

The first portion of the incision was made over the 
inguinal ligament {Ftg 320), which was severed from its 




Tig 320 — First poruon of incision oicr the 
mgumol ligament 


bony attachments The peritoneum of the right iliac 
fossa was stripped up and the external iliac vessels exposed 
and liga’ted (the vein after elevation of the hmb) and the 
femoral nerve divided The lateral extremity of the 
incision was extended along the iliac crest to the posterior 
superior iliac spine, and deepened until the oblique 
and transversus muscles were divided The peritoneum 



Fig 321 — The completion of the incision 

was stripped up further, and a tape passed round the 
right common iliac artery The rectus abdomims was 
detached from the pubic tubercle and symphysis and 
the retropubic space of Retzius opened The limb w as 
then widely abducted and fiexed The medial extremiti 
of the first incision was extended along the conjoined 
ischiopubic ramus and the exposed bulb of the corpus 
cavernosum rugined from the bone The bladder was 
then well retracted and the symphysis pubis divided 
with a knife The limb was adducted and the incision 
carried from the ischial tuberosity to tlie greater tro- 
chanter and thence to the posterior extremity of the 
supracristal portion of the incision {Fig 321) The 


\ 
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secuon of gluteus maxiinus lying posterior to this last 
incjsjon was raised in the flap so formed The pyriforims, 
which was not visible, was divided evtrapelvically and a 
pair of Moymhan’s cholecystectomy forceps passed 
from withm the pelvis to emerge through the greater 
sciatic foramen and used to draw a Gigli saw into position 
for dividing the ahum An appropriate area of the ihum 
was cleared of the iliacus and the bone sawn through 
from the greater sciatic notch 

The sacrotuberous and sacrospinous ligaments were 
next divided and the innommate bone allowed to rotate 
laterally, givmg a wide exposure of the pelvis The 
psoas and femoral nerve were divided at the pelvic brim , 
the sciatic and obturator nerves were divided, the hmb 
allowed to fall fiirther laterally, to be freed by division 
of branches of the gluteal and internal pudendal vessels 
and of the levator am 

The wound was closed by suturmg the gluteal fascia 
to the anterior abdommal muscles over a corrugated 
dram and the skm closed m three flaps (Fig 322 ) 



Fig 322 — The amputation completed 

The time occupied by the operation was i hour 
25 mmutes 1600 cc of stored citrated blood were 
given durmg the operation, but, despite this, the blood- 
pressure fell to go/85 One hour later, after a tidal 
drainage system had been erected and a further infusion 
of 560 c c of blood given together with routine ann- 
shock treatment and 15 mg of intravenous methedrme, 
the patient was considered fit to be transferred to the 
ward A further 560 c c of blood and 400 c c of plasma 
were given by mfosion at 50 drops per minute, and in 
SIX hours the blood-pressure rose to 100/88 Haimo- 
globm 80 per cent Haldane 
Progress — 

July 12 First re-dressmg under gas and oxygen 
The wound was quite clean The through-and-through 
dram was taken out and the lower dramage tube left in 
Blood-pressure 120/78 Htemoglobm 80 per cent 
Haldane 

July 19 All stitches had been removed by this date 
A sulphanilamide powder dressing was applied, except 
in the lower part of the wound where there was a shght 
infection with B pyocyaneus This area was treated 
with J per cent acetic acid 

Aug to Wound completely healed The patient 
was up and about on crutches, and was sent to see 
Mr Langdale Kelham, of Queen Mary’s Hospital, 
Roehampton He gave the opinion that no satisfactory 
prosthesis was available for this extensive amputation 
X-ray Report (Aug 22) “ The right side of the 

pelvis has been removed, except for a portion of the ihum 


bordering on the right sacro-ihac (omc The parts removed 
include the whole of the pubic bone and ischium on the 
right side The coccyx is deviated to the left " 

DISCUSSION 

Certain points of technique are of considerable 
interest in an operation of this size Gordon- 
Taylor (1935 , 1940), who has recorded the largest 
individual series of cases, lays great stress upon 
certain precautions He advocates adequate pre- 
parations for transfusion, gentle turning of the 
patient during operauon, and sawing of the ihum 
rather than sacro-ihac disarticulation He stresses 
the blocking of nerves before division and an incision 
such as Hogarth Pringle’s (1916) modification of 
Girard’s (1895) incision to give well-planned flaps 
with adequate blood-supply We found the gluteal 
flap entirely satisfactory , but found it unnecessarji 
to follow the detail of Assah and Soiuer (1937) By 
using an obhque supine position for the pauent, 
turmng during the operation was avoided, though 
this advantage is also claimed by Kmg and Steel- 
quist (1943) for rhe lateral position Subperiosteal 
dissection of the bulb is undoubtedly a time-saving 
manoeuvre where possible Tidal drainage of the 
bladder overcomes post-operative retention, avoids 
distension, reduces risk of infection, and re-educates 
the bladder to perform its normal funenon An 
obvious defect in the operation described is the 
double division of the femoral nerve and the gross 
shock caused by division of the femoral, sciatic, 
and obturator nerves within a few seconds of each 
other This difficulty could be overcome by pro- 
caine injection of the nerves before division (Gordon- 
Taylor and Wiles, 1935) 

The indications for an operation as radical as 
this are hmited mahgnant disease involving the 
proximal portion of the thigh, hip, or innominate 
bone IS the usual indication It may very occa- 
sionally be considered in chronic osteomyehtis or 
tuberculosis of the hip which does not respond to 
conservauve measures It is unhkely to be of value 
in severe crushmg or mutilatmg injuries such as 
those seen m war casualties, owing to the severe 
degree of shock already present 

We are greatly indebted to Mr J B Hume for 
permission to pubhsh this case, and for the help 
and encouragement which he has given to us m 
preparing this account We should also hke to 
express our thanks to Dr G T Loughborough, 
of the Radiological Department, and to Dr A G 
Stansfeld, of the Pathological Department, St 
Bartholomew’s Hospital 


REFERENCES 

Assam, J , and Sohier, H (1937), j Ch,r , Pans, SO, 

Girard (1895), Congr CIm , Pans, 9, 823 
Gordon-Taylor, G (X940), Bm J Sure, 27 , 64^ 

— — Wiles, P (1935), Ibtd , 22 , 671 
King, D, and STEELQUist, J (1943), J Bone Jt Sure, 
25 , 351 -/ A . 

Kocher, T (1911), Textbook of Operative Surgeiy (Ene 
trans 5th Gwman ed ), 367 London Adam Black 
Leighton, W E (1942)^ Arch Surg , 45 , 913 
Pringle, J H (1916), Bm J Surg, 4 , 2S3 



28o 


THE BRITISH JOURNAL OF SURGERY 


SPONTANEOUS RUPTURE OF THE SPLEEN IN SARCOIDOSIS 

By ILLTYD JAMES 

SURGEONj CEVTRAL MIDBLESEX COUNTY HOSPITAL 

AND A J WILSON 

E M S SURGEON, CENTRAL MIDDLESEX COUNTY HOSPITAL 


Spontaneous rupture of an apparently normal 
spleen, although rare, is a well-recogmzed entity 
The hterature has been reviewed recently by Jones 
(1944), and previously by Hamilton Bailey (1930) 
and Susman (1927) The case to be described was 
considered to belong to this group until histological 
examination revealed the characteristic picture of 
sarcoidosis Spontaneous rupture of the spleen in 
in this disease has not hitherto been reported 

CASE REPORT 

History — I B , a man of 49, was aw-ikcncd on 
Sept 20, 1944, by an ‘ alert ’ Ten minutes later, while 
sitting up in bed, he had severe epigastric pain which 



Fig 323 — Cut surface of spleen showing multiple 
hemorrhages and tear in the capsule ( X ? ) 

radiated to each iliac fossa It was followed by vomiting 
which increased with the pain imtil his admission, 36 
hours later He gave no history of injury or of indiges- 
tion A year before, he had been in hospital with 
pneumoma, and for 16 years he had been a victim of 
winter bronchius 

On Examination — He was a thin, pale, anxious- 
looking man The pulse-rate was 96, temperature 
99 6° F , respirations 22, and blood-pressure 120/90 
The abdomen was rigid and tender all over The liver 
dullness was normal, but shifung dullness was present 
in each iliac fossa On auscultation there were normal 
peristaltic sounds and no transmitted sounds were heard 
On rectal examination tenderness anteriorly was found 


General examination was negative apart from the signs 
of chronic bronchitis A pre-operati\ e diagnosis of 
peritonitis of obscure origin was made 

At Operation — Laparotomy revealed a large amount 
of fluid and clotted blood in the peritoneal cavity ’Hie 
source of the bleeding was found at the upper pole of 
the spleen Here there was a tear in the capsule from 
which blood-clot protruded The spleen was not 
enlarged and was not unduly mobile A blood trans- 
fusion w'ls given and splenectomy performed Examina- 
tion of the other abdominal viscera revealed no abnor- 
mality 

The post-operati\ e period was characterized by a 
pyrexia ranging from 99° T to 102° F No cause could 
be found to account for this, and after five weeks it 
returned to normal 

The Specimen {Figs 323, 324) — After removing 
blood-clot, a deep tear was found in the outer aspect of 
the upper pole There were small subcapsular hasma- 
tomas in the upper and lower poles The capsule was 



Fig 324 — Closer view of cut surface of spleen showing 
subcaosular haemorrhage 


not thickened The cut surface was browmsh-red in 
colour, mottled by several haimorrhages of varying size 
in the substance of the spleen One of these involved 
the whole transverse diameter of the spleen and was 
undoubtedly the cause of the tear in the capsule by 
bursting through to the surface 

Histological Examination {Figs 325-327) — The 
capsule does not show thickening or inflammatory changes 
except in an area where the splenic parenchyma appears 
to be replaced by extensive htemorrhage In this area 
there are remnants of trabecula: and one focus consisung 
of large epithelioid cells in the actual capsule The 
rest of the splenic parenchyma shows rather atrophic 
pulp with large patent sinuses which are almost empty 
— containing only a few red blood-cells and some mono- 
nuclear elements Most of the Malpighian corpuscles 
contain epithelioid cell nodules very much like miliary 
tubercles, but without proper caseation , instead there 
are deposits of hyahne material in the centre of some of 
these nodules There are in addition a fair number 
of giant cells in these nodules These are of the type of 
the so-called juvenile Langhan’s cells, 1 e , small in 
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DISCUSSION 

Sarcoidosis is a disease which affects mainly the 
reticulo-endothehal system^ with the formation of 
folhcles resembhng those found in tuberculosis, 
but with no tendency to caseation The lungs, 
lymph-glands, liver and spleen, skin, and the small 
bones of the hands and feet may be involved together 
or in various combmations The course is pro- 
tracted, with continued fever and usually a high 
sedimentation rate, but the disease tends to regress 
spontaneously, the lesions heahng by hyahmzation 
and fibrosis Although there is a close resemblance 
to tuberculosis, the lesions do not caseate, acid-fast 
bacilh are not found, and the Mantoux reaction is 
usually negative The Mantoux reaction remains 
negative in spite of sensitization either by heat- 
killed tubercle bacilh or by hve avirulent acid-fast 
bacilh In a normal person these would convert 
a negative Mantoux into a positive one 

Splenomegaly is often a prominent feature and 
was present in 7 out of 13 cases reviewed by Snapper 
(1938) Although the splenomegaly is often of 
secondary importance when the disease is general- 
ized, It may be obtrusive enough to warrant splenec- 
tomy, as reported recently by Cameron and Dawson 
(1942) Punctate htemorrhages throughout the 
substance of the spleen were found in their case 
In our case similar hsemorrhages were present, and 


It is probable that they are caused by the vascular 
changes, including the tendency to thrombosis 
already described When a vessel of suitable size 
IS involved the htemorrhage may be sufficient to 
rupture the capsule of the spleen, causmg intra- 
peritoneal haimorrhage 

SUMMARY 

A case of sarcoidosis with spontaneous rupture 
of the spleen is described No involvement of the 
other organs was found The underlymg pathology 
was found only on microscopical exammation of the 
removed spleen 

We are indebted to Dr E Nassau for obtaining 
the vole bacillus, and to Dr Walter Pagel for the 
patliological investigations and for his criticism 
and advice 
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THE MEM SPHYGMOSCOPE IN VASCULAR INJURIES* 

By F BARNETT MALLINSON 

SCNIOR HON ANAESTHETIST, WOOLWICH MEMORIAL HOSPITAL, 

AN/ESTHTTIST TO E M S 

AND DENYS O WILLIAMS 

ASSISTANT SURGEON TO E M S 


In the work of a Vascular Injuries Centre we have 
found that serial blood-pressure readings are often a 
great help in determining the actual vessel involved 
in a traumatic false aneurysm or arteriovenous 
fistula , in assisting to estimate the size of the hole 
responsible for an arterial leak , in providing some 
gmde to the progress of the development of the 
collateral circulation before and after any hgature 
operation , and finally in demonstrating the degree 
of patency or otherwise of an artery after a suture 
operation 

The signs ehcited by ordinary climcal examina- 
tion of a paaent suffering from an arterial lesion 
are sometimes misleading For instance, the pres- 
ence of a sweUing and a full cycle murmur and thrill 
in Scarpa’s triangle may suggest an arteriovenous 
fistula between the superficial femoral vessels when 
actually the profunda vessels are involved By 
recording the blood-pressure in the limb distal to 
the lesion a correct diagnosis can often be made , 
for should the pressures be only shghtly below those 
in the same segment of the normal hmb it is probable 


* Read at a meeting of the Vascular Injuries Sub- 
committee of the Medical Research Council on March 
27, 1945 


that the profunda vessels are involved, but should 
the pressures be much impaired the lesion probably 
affects the superficial vessels Similarly, a wide 
fistula between mam hmb vessels is found to produce 
a bigger drop in pressures beyond the lesion than a 
narrow one, and with the knowledge of these pres- 
sures one IS frequently enabled to foresee unexpected 
difficulties at operation and plan accordingly The 
diagnosis, however, is also influenced in varying 
degree by other factors, such as the effect on the 
pulse-rate of obhteration of an arterial leak, but a 
recording of the blood-pressures is, nevertheless, 
important 

Various factors combine to hmit severely the 
apphcabihty of the usual auditory method of blood- 
pressure estimation in this work Amongst the 
most important may be mentioned — 

1 The need in many cases for taking the measure- 
ments on the distal segment of the hmb, where no 
satisfactory artery for auscultation exists 

2 The frequent presence of so loud a murmur 
as to make auditory esamation impossible, even 
where an artery is easily available for auscultation 

A visual method is thus essential in many cases 
There are various forms of oscillometer which give 
visual indications, and probably the best of these 
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machines is the Reckhnghausen oscillotonometer 
(von Reckhnghausen, 1906, 1907) We have used 
one but found it insuf&ciently consistent and 
rehable Amongst its outstanding disadvantages 
were — 

1 So-called ‘ edge effects when estimating 
systohc pressure These are small oscillations due 
to the impingemg of the blood-stream impulses 
against the edge of the upper cuff, which appear 
before the true oscillauon and viUate the accurate 
determmauon of its appearance 

2 The difficulty of estimaung accurately the 
amphtude of the oscillations of a pointer moving 
round a scale 

3 The impossibihty of estunaung really low 
diastohc pressures with any degree of accuracy 

4 The wide margin of error generally, shown by 
the inconsistency of rapidly consecuuve readings 

The apparatus was therefore abandoned and 
trials were instituted with the latest apparatus for 
visual estimation of blood-pressure— the MEM 
sphygmoscope 

This machine and its principles have been fully 
described by Evans and Mendelssohn (1942') 3ttd 
Mendelssohn, Evans, and Malhnson (i943 3 I945) 
Briefly, two cuffs are employed (Fig 328, S, D) 



Fig 328 — Diagrammatic representation of the 
MEM sphygmoscope 


Each IS connected to an aneroid manometer (Ms, 
Md), which records the pressure in it m mm Hg 
Each cuff can be inflated independently A highly 
sensitive membrane manometer (M) is connected 
only to cuff D This manometer M carries a 
mirror which reflects a bar of hght from a source 
(L) on to an illuminated and graduated scale (Sc) 
Thus any pulsations m cuff D are greatly amphfied 
and clearly and faithfully reflected on the scale Sc 
The two chambers of the manometer M on each 
side of the membrane are connected by a capillary 
(C) to ensure that both are at the same mean pres- 
sure 

If the distal cuff D is inflated to a pressure above 
diastohc but below systohc pressure, relatively large, 
sharp, and jerky oscillations will be received by die 
manometer M from the cuff D and reflected highly 
VOL XXXIII — NO 131 


amphfied on the scale Sc The character of these 
oscillations is as described because the artery 
beneath the cuff is completely collapsed in diastole 
owing to the pressure in the latter being above the 
diastohc pressure m the former If now the pres- 
sure in D IS slowly released there comes a point 
at which an abrupt change in the character of the 
oscillations observed occurs The pulsations are 
reduced m size by nearly 50 per cent and become 
smoother and more gentle The reason for this is 
that the pressure in the cuff D is now at or below 
the diastohc pressure m the artery and the latter 
does not collapse in diastole but pulsates in an even 
and elastic manner with the now continuous flow 
of blood through it The point of change in the 
character of the oscillations is the diastohc end- 
point and can be read on the manometer Md 

If the proximal cuff S is now inflated (leavmg 
cuff D at any convement pressure below diastohc) 
to a pressure above systohc, no impulses at all can 
reach cuff D and the hght bar remains motionless 
If cuff S IS now slowly deflated, at a certain point 
pulsations will again commence to reach cuff D 
and will be reflected as oscillations of the hght bar 
on scale Sc This occurs at the point at which the 
pressure in cuff S is at systohc pressure, and thus the 
systohc pressure can be read on the manometer Ms 
The hght bar oscillates always over the same 
area of the stationary scale Sc, thus enormously 
facihtaung accurate observation Controls (not 
shown in the simphfied figure) on the apparatus 
provide for slow and perfectly even release of pres- 
sure, which can be instantaneously checked at wiU 
Thus the readings of pressure can be made on the 
manometers Ms and Md while their needles are 
held stauonary at the esumated end-point, thus 
further lessemng the possibihty of error 

Using this apparatus on a considerable number 
of pauents suffering from traumatic aneurysms, 
arteriovenous fistuls, and other arterial lesions, 
we have found it very easy to read The systohc 
end-pomt is very sharp, vibration due to murmurs 
IS mimmal, and ffie diastohc end-pomt is much more 
definite than hitherto This last has been particu- 
larly evident in esumaung really low pressures 
Measurements m the region of 50/40 mm Hg 
(measurements previously found to be virtually 
impossible) have presented httle or no difficulty 
The consistency of readings is very high, as has 
been repeatedly demonstrated by one of us checking 
the other’s measurements immediately, but without 
having previous knowledge of them The dis- 
crepancy has never been more than 2-3 mm Hg 
Estunauons can be made just as easily on the 
forearm or lower leg as on the upper arm or thigh 
Although It IS possible that the actual figures 
obtained may not be those of the actual arterial 
blood-pressure, they are at the very least as accurate 
as with auditory methods, and certainly more 
accurate than the latter m respect of the diastohc 
pressure, the end-pomt of which is still contro- 
versial to-day , and in any event the exact value is 
immaterial For chmcal purposes it is the reh- 
bihty and consistency of the observations of the rise 
and fall of pressures which is really essential, and 
m this respect the MEM sphygmoscope has been 
found to be excellent 

i8a 
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Fig 329 — Case i,JC aged 35 Effect of thrombosis of 
popliteal artery and sac of false aneurysm, following injection 
of pyelectan for arteriography 



Fig 332 — Case a P A t aged 19 Effect of thrombosis 
seven days after suture operation for a popliteal varicose 
aneurysm Repair necessitated two separate suture lines on 
artery, thus adding to danger of subsequent thrombosis 



Fig 330 — Cfljf 2t J T t aged 19 Restoration of blood- 

f ircssurcs m distal segment of limb to approximaic!> normal, 
ollowing successful suture operation for a popliteal v'aricose 
nneurj'sm 




WEEKS 

Fig 333 — Care 5 F H, aged 19 Immediate increase 
in fall of pressures after ligature operation for a false aneurysm 
at junction of superficial femoral and popliteal arteries 


Pig 331 — Case 3, W Z. aged 18 Result of successful 
suture operation in a \orjcose aneurysm of the superficial 
femoral vessels Large hole found m arterj at operation, 
hence big difference in pressures before operation 



13 17 21 25 

WEEKS 


Fig 334 — Case 6 ^ F H t aged 21 Shows gradual nsc in 
pressures associated with development of collateral circulation 
in a case of varicose aneurysm of the first part of the axillary 
vessels, and subsequent drop after ligature operation 
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The accompanying charts (Figs 329-334) are 
iliustrauve of the type of work done on these 
cases with the apparatus 

SUMMARY 

Serial blood-pressure readmgs are of consider- 
able assistance in the field of vascular surgery, and 
tnals with the MEM sphygmoscope have shown 
It to possess the followmg advantages over other 
methods of estimating them — 

1 Both systohc and diastohc pressures are 
clearly and easily estimated visually 

2 Measurements are made }ust as easily on 
either upper or lower hmb and on any part of them 

3 Measurements of very low pressures, par- 
ticularly with low pulse pressures, present httle or 
no difficulty 


4 Independent readings show a high degree of 
consistency 

Our grateful thanks are due to Mr B C Maybury 
for much valuable help and advice, and to Mr 
B C Maybury, Mr A Innes, Mr C P Sames, and 
Mr J White for permission to obtain material for 
charts from the cases under their care 
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THE RELATIVE INCIDENCE OF STERNOMASTOID AND OCULAR 
TORTICOLLIS IN AIRCREW RECRUITS 

By J GRIEVE, Squadron-Leader, RAFVR 


Ocular torticolhs can be broadly defined as a tilung 
of the head occurring m association with hyperphoria 
On this basis a wide range of head tilung and of 
hyperphoria is possible Binocular vision and facial 
asymmetry may or may not be present, but m all 
cases the conjugate ocular movements are abnormal 
Professor Mann (1944) does not consider that all 
cases falhng in the above classificauon should be 
labelled as ocular torucolhs She states that, “ to 
diagnose true ocular torucolhs we have considered 
that the ult should be present all the time and 
should be practically hfelong, that the movements 
should be abnormal, that a verucal squint should be 
apparent with the head erect, and that the pauent 
should be binocular only in the ulted posiuon” 
Those not fulfilhng these criteria are classed as head 
ulung associated with hyperphoria 

The present series includes both Professor 
Mann’s categories In every case the head ult was 
constantly present, and was one of the features 
drawmg attenuon to the condiuon 

Most surgical text-books devote a secuon^ to 
stemomastoid torucolhs, but dismiss the ocular 
variety in a few words Lyle and Jackson (1940) 
state that stemomastoid torticolhs is considered to 
be more common, while in the latest ediuon of 
Mercer’s Orthopcedic Surgery (1943) only passmg 
reference is made to an ocular aeuology In the 
course of examming 9500 recrmts for flymg duUes 
2 cases of stemomastoid and 16 of ocular torucolhs 
have been found No spasmodic cases have been 
seen The group examined had a mean age of 21 
years, with a standard deviauon of the order of 4 5 
years The only defimte selecuve factor at work 
was the preference for fiying dunes expressed by 
these young men 

FEATURES OF THE CASES 

Sternomastoid — ^Both were typical, the one 
showing a head ult of 10-15° and the other 20° 


The facial asymmetry was more marked m one than 
the other 

Ocular — In this group the degree of head tilt 
varied between 5° and 15°, and the hypertropia 
ranged from 2 5 to 20 prism dioptres or more Three 
of the ocular cases showed defimte facial asymmetry, 
and all had abnormal conjugate movements One 
case, described below, demonstrates the importance 
of differenUal diagnosis 

Case — H M , aged i8i years, was a draughtsman 
who had always had a head Ult of 10-15° to the left 
Nothing was known of his obstemc history, and, so far 
as he Inew, the head tilt had always been present Six 
years previously he had had a tenotomy of the left stemo- 
mastoid, but no benefit resulted 

On Examination — ^There was a 10-15° head uk 
to the left with a mild degree of facial asymmetry The 
ult could be corrected voluntarily His visual acuity 
was 6/6 in each eye, and the cover test showed that he 
had a marked R/L verucal squmt — in fact, the right 
eye suppressed and could not be depressed below the 
horizontal No reading could be obtamed on the 
Maddox rod or the Maddox wmg, and it was impossible 
to demonstrate any stereoscopic vision usmg the 
Livingston rotaUng stereogram The conjugate ocular 
movements were disunctly abnormal 

DIFFERENTIAL DIAGNOSIS 

This has been fully described by Lyle and 
Jackson (1940), and is best summarized m tabular 
form {Table /) 

It will be seen from this that if the possibihty of 
an ocular basis is not considered, there is a strong 
possibihty that an ocular torucolhs might be treated 
as a sternomastoid, as happened in the case des- 
cribed above 

DISCUSSION 

So far no clue has been found as to the reason 
for the general behef that a stemomastoid torticolhs 
IS much commoner than the ocular vanety One 
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Table I — Differential Diagnosis of Sternomastoid 
AND Ocular Torticollis 


Differential Feature 

Sternomastoid 

Ocular 

I Head tilt 

Obvious 

Not so obvious 

2 Sternomastoid 

Contracted 

Not contracted 

3 Head position 

Not possible to 
straighten 
passively 

Passive straighten- 
ing possible 

4 Position of face 

Away from side 
of tilt and look- 
ing up 

Towards side of tilt 
and looking down 

5 Conjugate ocular move- 
ments 

Normal 

Abnormal 

6 Extrinsic ocular muscle 
balance 

Good 

Shows h>pcrtropifl 

1 or hjpotropia 

7 Facial asymmetry 

Alarked 

Less marked or 
absent 


possible explanation of the present reversal of tbc 
ratio IS that the incidence of ‘ sternomastoid tumours ’ 
IS dechmng as the result of improved obstetrics, 
while more cases of ocular torticolhs arc being 
recognized The sufferer from an ocular torticolhs 
can correct his deformity at will, and, m the absence 
of a detailed ocular examination, is more likely to 
be missed than is the sufferer from a sternomastoid 
contracture 

A ratio of 8 ocular to i sternomastoid torucolhs 
discovered in examining nearly 10,000 young adults 
seems most unlikely to be due to chance Further 
information has been obtained relating to the inci- 
dence of torticolhs in general Among 11,805 
orthopaedic cases seen in the lo-year period 1929- 
1938 at chnics run from the Wingfield-Morris 
Orthopaedic Hospital, Oxford, in cases of torucolhs 
of all kinds were seen This figure comprised 108 
sternomastoid cases, i spasmodic case, and 2 hysteri- 
cal cases No case of ocular torticollis has been seen 
In 1944 at the Oxford Eye Hospital 18 cases of 
ocular torticollis conforming to the general descrip- 
tion were seen , while at Reading Eye Clinic, out 
of 6979 cases seen in 1938-40, 17 cases of torucolhs 
occurred — 2 sternomastoid and 15 ocular These 
findings are summarized in Table JI 

The most interesting feature of this table is the 
close similarity between Squadron-Leader Cashell’s 
figures at Reading and those of the present senes 


This may well be chance in view of the fact that the 
cases at Reading were a much more selected group 
It seems appropriate, however, to draw attenuon to 
ocular muscle imbalance as of more than academic 
interest in the aeuology of torticollis In the 
absence of a readily demonstrable sternomastoid 
contracture, a careful examination of the ocular 
muscle balance is indicated 

SUMMARY 

In the course of examining 9500 recruits for 
fitness for flying duucs, 2 cases of sternomastoid 
torticollis have been found and 16 cases of ocular 

Tabic II — Incidence or Torticollis 


Torticollis 


Clinic 

Cases 

Sierttp- 

masioid 

i nffl 

Ocular 

1 

Hysterical 

'Wingfirid Moms, ^ 

1929-1938 

11 ,«D 5 ^ 

1 lOS ' 

I 1 

0 ^ 

1 

1 = 

Oxford E> c Hospi- 
tal, 1944 

6,902 

0 

0 

18 

! ° 

Reading Lje 

Clinic, 193K-1940 

6.979 

2 

0 

'5 

0 

Present senes 

9,500 1 

1 

2 

0 

16 

0 


torucolhs A possible explanation of this reversal 
of the usually accepted rauo of the two condiuons 
IS advanced, and a plea is put forward for the better 
rccogniuon of ocular muscle imbalance as an aetio- 
logical factor m torticollis 

I am indebted to the Director-General of Medical 
Sert'ices for permission to publish the Royal Air 
Force material, and to Professor Ida Mann, Pro- 
fessor H J Seddon, and Squadron-Leader G T W 
Cashell for putung their records so freely at my 
disposal 
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in iWemoriam 


JAMES SHE 

(1872-194 


With the death of James Sherren, at the age of 73 j rly showed 

there passes one of the great figures of English a 1 uth served 

surgery, a man of strong character, of great ability, be t even in 

and an attracUve personality His life was one th termina- 

of adventure, of hard work, of romance, and of tio dly rose 

unusual and rapid success 
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mate m one of the great shipping lines Before 
he had gained a ship of his own, however, he 
suddenly decided to leave the sea and to enter 
the medical profession What dominant factor 
compelled him to make this unusual decision is 
unknown , his action was apparently as sudden 
and determined as was his decision in later life 
to abandon surgery at the height of his career and 
at a moment’s nonce He never lost his love of 
the sea In more confidennal moments he de- 
lighted to recount the hardships of his early life 
and the adventures of his various trips Nor 
did he lose his interests in ships, his knowledge 
of which was encyclopaedic, so that at a moment’s 
notice he was able to tell one the posinon and date 
of saihng of any ship 

In the profession of surgery his career had no 
setbacks He qualified at the London Hospital 
m 1899 and took the F R C S the next year 
Three years later he was appointed Assistant 
Surgeon while still only 30 years of age — a record 
of rapid progress which has remained unbroken 
During his penod as Surgical Registrar he was a 
driving force to all his students, he knew them all 
and controlled their work and note-taking with 
strict discipline, so that we all feared his frequent 
rounds and the short and forcible notes left in his 
wake, but we all recogmzed his ability and his 
justice and rejoiced on his appointment to the 
staff Incidentally, his quick progress and the 
success dependent upon lus great abihty is even 
now a strong argument in favour of having a portal 
of entry into medicine which is non-academic If 
It had been necessary for Sherren to pass through 
a university, surgery would probably have been 
robbed of one of its leading fights 

Perhaps he was fortunate in having started the 
practice of surgery at the time of its most rapid 
development , but his strong and forceful character 
would have led to speedy advance in any profession 
His knowledge of his subject was wide and detailed 
and his conclusions always defimte There was 
never in his mind any doubt of the fine to be pur- 
sued, and his clear exposition, his confidence, and 
his manual dexterity made him a popular teacher 
and soon brought him a great reputation In 
addition, he showed a clarity of thought in research 
which, when directed, in conjunction with the late 
Sir Henry Head, to the subject of the distribution of 
sensory nerves and the treatment of nerve injuries, 
gave him world-wide fame Later his interest 
focused on abdominal surgery, and it is as one of 
the pioneers of modem gastric surgery that he will 
be remembered His leadership and his operative 
ability in this branch were shown by the fact that his 
theatre was always filled with visiting surgeons 
from every country His private practice grew 
rapidly, but he never allowed it to interfere with 
his hospital work At this time I not only had the 
good fortune to be his hospital Registrar, but also 
acted as his private assistant and soon learnt to have 
a great admiration for his work As a man one of 
the most impressive points in his character was 
the change from his rather abrupt maimer to one 
of the greatest gentleness and kindness when talking 
to an ill patient Never m his whole career was 
he late for any appointment He worked rapidly 


and neatly, but although he was quick and decisive, 
there was never any haste or flurry He always 
gave the impression that he knew precisely what 
he was going to do and set out to do it with speed 
and efficiency 

Professional recognition and honours came to 
him quickly Erasmus Wilson Lecturer in 1906, 
he was elected to the Council of the Royal College 
of Surgeons m 1917, being Hunterian Professor m 





JAMES SHERREN 
(1872— I 945) 

1920 and Bradshaw Lecturer in 1925 He served 
for two years as Vice-President of the College 
In the last war he was Consulting Surgeon to the 
War Office and Colonel, A M S , at this time doing 
the greater part of the surgical work at the King 
Edward VII Hospital for Officers He was 
Examiner for Surgery at London University and 
for Anatomy in the Primary Examination for the 
F R C S , and he was also a Member of the Umver- 
sity Senate 

Then, in 1926, when at the height of his fame 
and career, when he had gamed a reputation, not 
only in England but throughout the civilized world, 
which he shared only with Lord Moynihan, and 
when his way was clear to even higher honours, 
he suddenly announced his intention to retire 
Within a few days he had resigned from the Council 
and from the London Hospital, had sold his house 
and cars and had severed all his professional 
connexions Just as his entry in medicine, so was 
his reurement What was the overwhelming urge 
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no one knows probably he felt again the call of 
the sea and was determined to answer it while 
still of an age to enjoy it More than most he must 
have felt — 

“ I must go down to the sea again, the lonely sea 
and the sky 

And all I ask is a tall ship, and a star to steer 
her by ” 

He could at any rate leave surgery with the satis- 
faction of knowing that seldom if ever had any 
man accomplished so much and advanced so far 
in the short thirty years he had devoted to it 
Retiring to his place in the country overlooking 
Poole Harbour and the sea he loved, he found that 
even here he was unable to rest on land, and he went 
back to work as a ship’s surgeon, where his great 
reputation enabled him to do much to better the 
conditions of the Marine Medical Service 

Sherren was a man who owed his advancement 
to sheer ability and strength of character , and 
although of a naturally shy and retiring disposiuon 
so that he hated making a public speech, he always 
stood out by the honesty of his work and the 


reliability of his opinions In spite of his discipline 
and of his scorn of slackness which made him 
feared by those who did not know him, he soon 
endeared himself to those who had the privilege 
of working under him With his death there is 
lost to us a great surgeon, a fine and romantic figure 
of a man, and a lovable personality His name will 
rank high even on the distinguished roll of Dorset 
men While England breeds such men her posiuon 
m the mercantile marine and m surgery remains 
assured Sherren has made his last voyage, but 
if It be true, as Confucius says, and as I think we 
all believe, that “ Our bones shall moulder and rot 
m the fields, but the spirit issues forth and lives 
on high in a condition of marvellous brightness ”, 
then It IS permissible to belictc, nay, it is indeed 
probable, that the soul of this great man, this 
brilliant surgeon, and this fine character is not 
dead, but — 

“ has only passed 

Further along a road nhose sudden bend 
Awhile has hid him from us, till at last 
We reach our journey’s end ” 


SNORT NOTES OF RARE OR OBSCURE CASES 


A CASE OF SARCOMA OF THE LIVER 

By r D SANER 

SUFOrOV, RO^At NORTHERN HOSriTAI 


The following case may be of interest since it 
presents one or two unusual features 

CASE REPORT 

History — R P , a man aged 59 Except for opera- 
tions as an infant to close a cleft hp and palate, this man 
gave no medical history , according to his statement 



Pig 335 — ^Diagram showing approximately the size 
and position of the tumour 

he had enjoyed good health and led an active life until 
the onset of the present condition 

About the autumn of 1943 an increasing lassitude 
was noticed associated with gradual loss of weight and 


nocturnal frequency of micturition During the spring 
of 1944 the abdomen began to swell and the bowels at 
this umc were acung about a quarter of an hour after 
each meal, when the stools were bulky, scry pale, and 
offensive, the appetite, howeter, remained good 
Later, during July, swelling of the legs and ankles became 
marked, and this, together with increasing pain on 
lying on his back or right side, finally resulted m a 
decision to seek advice 

On Examination — The patient was tall and of spare 
build, with marked pallor of the face, breathlessness, 
and obvious loss of weight , the size of the abdomen 
and the swelling of the legs were immediately apparent 
A large tumour was found filling the upper right 
quadrant of the abdomen The tumour, oval in shape, 
firm, smooth, rounded, and apparently solid, extended 
from above the costal margin to just below the umbilicus 
and back towards the loin (Fig 335) On deep respira- 
tion the tumour moved over towards the left of the mid- 
line Neither at the initial nor subsequent examinations 
was any evidence found of growth elsewhere 
Other investigauons made were — 

Blood-sugar, o 165 per cent 

Blood-urea, 32 mg per 100 c c of blood 

Hb, 52 per cent C I , o 56 »■ 

R B C , 4,650,000 per c mm 

W B C , 5600 per c mm 

Lymphocytes 18 per cent. Eosinophils 8 per cent 
Polymorphs 66 per cent, Basophils o 
Large mononuclears 8 per cent 
Anisocytosis and poikilocytosis present, moderate 
No nucleated R B C 

Urine S G 1020 , acid , faint trace albumin , 
otherwise normal All glandular areas normal 
Heart and lungs, C N S , limbs nothing of note 
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Laparotomy (Sept 21, 1944)— Right paramedian 
incision When exposed, the mass had the dull whitish 
appearance of a thick-tvalled cyst, with numerous blood- 
vessels covermg its surface, ansmg from the under 
surface of the left lobe of the hver An exploratory 
needle was mserted into the tumour but nothmg with- 
drawn, the wall, therefore, was incised, when a large 
quantity— about 25 oz — of soft grey, friable tissue, 
somewhat resembhng brain ussue, escaped, while the 
bleedmg from the wall of the tumour was moderately 
severe At this stage the patient was showing signs 
of shock, but after a pause while an intravenous plasma 
dnp was commenced the condition improved The 
wil of the tumour was separated from the structures of 
the posterior abdorrunal wall and finally dehvered 
through a large opemng in the gastro-hepatic omentum, 
which was tightly stretched over the mass, with the 
stomach pushed well over to the left of the abdomen 
It was then found that the whole of the left lobe of the 
hver was involved, with a thin layer of liver substance 
(about i of an inch) covermg the dome of the tumour 
and a bridge of hver substance between this and a normal 
right lobe of the hver (Fig 336) This bridge was 



divided by means of a diathermy kmfe and the raw 
surface of hver closed so far as possible by means of 
catgut sutures The opening in the gastro-hepatic 
omentum was repaired and after a rapid survey for any 
evidence of a possible primary growth, of which none 
was found, a dramage tube was inserted and the abdomen 
closed A quite uneventful recovery was made and the 
man left hospital on the twenty-fifth day after operation 
Pathologicai. Report — The foUowmg report was 
made by Dr P O Elhson, who has, too, kindly added 
a footnote on the condition Tumour of die hver Soft 
and white Weight 68 02 (this included most, but not 
quite all, of the contents of the tumour) A large, soft, 
rounded tumour, embedded in the hver , no obvious 
capsule but no visible sign of infiltration The small 
portion of hver present shows no sign of cirrhosis and 
looks healthy {Fig 337 ) 


Microscopical Histologically this is a classical 
example of spmdle-ceiled sarcoma— with its elongated 
cells and vascular clefts— of an acuvely growing type 



Fig 337— Photograph of tumour showing its gross 
structure 


It has no capsule The hver tissue is litde affected, 
bemg shghdy compressed near the growth 

Noie — Massive, sohtary neoplasms of the hver, 
although perhaps not of extreme rarity, are decidedly 
uncommon , they are almost invariably mahgnant, 
and this specimen is undoubtedly so Mere size is 
an msufficient guide as to whether the growth is 
primary or secondary, and though multiple growths 
would be expected if the tumour were a secondary, 
yet cases are on record of solitary massive sarcomas 
of the hver 

This growth appears to be a pure spmdle-ceUed 
sarcoma, though, accordmg to Ewmg, a true spindle- 
celled tumour of umform structure has yet to be 
reported (Ewing’s Neoplastic Diseases, 4tli ed ) 

It 18 true that the vascularity of the growth described 
above might suggest a diagnosis of angiosarcoma, but 
the conspicuous histological feature is the solid spindle- 
celled structure 

Progress — Dunng March, 1945, R P wrote to 
say that until mid-February he was making satisfactory 
progress, but then an attack of influenza had put him 
back and progress smce then had been retarded His 
mam complaints, he wrote, were breathlessness and 
pam in the chest after walking or gomg upstairs, also 
that he was easily tired and latterly had gamed no weight , 
on the other hand, he said he suffered no pain, was eating 
and sleeping well, that there was only very slight swelling 
of the ankles and feet, and the stools though rather hghi 
in colour were orhenvise normal 

At the end of March he came to report personally, 
when again his pallor was a striking feature On general 
exaimnation nothmg abnormal was detected except at 
the upper end of the laparotomy scar In this posmon 
there was a small rounded moveable tumour immediately 
subcutaneous which was said to have appeared suddenly 
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three weeks previously , it was slightly larger and thicker 
than a sixpence and gave the impression of being semi- 
sohd Re-admission to hospital was advised with a 
view to treatment of the anxmia and for removal and 
examination of the small tumour The blood-count 
was as follows — 

R B C j 3,300,000 per c mm 

Hb, 40 per cent 

Cl , 06 

\V B C , 6800 per c mm 

Polymorphs, 77 per cent 

Lymphocytes, 15 per cent 

Eosinophils, 5 per cent 

Basophils, I per cent 

Large mononuclears, 2 per cent 

Anisoc}itosis and poikolocytosis marked 
Normoblasts, 34 per c mm 


The small tumour of the abdominal wall when 
removed was mainly composed of soft, friable, greyish- 
looking tissue on which Dr Ellison reported that “ a 
small proportion of the tissue consists of spindle-celled 
sarcoma ” 

After two weeks in bed under treatment (Dr E G B 
Calvert) the patient had gamed m weight and had con- 
siderably improved in appearance On the seventeenth 
day after admission he complained of pain, though not 
severe, across the upper abdomen, was rather restless, 
and had depreciated again in appearance , nothmg was 
found on examination The next day there was an 
obvious though not copious mclama, soon after which 
the pulse started to fail and the pallor increased , R B C , 
1,200,000 per c mm Hb, 20 per cent 

Death occurred some twelve hours later Unfortun- 
ately a post-mortem examination was refused 


RUPTURE OF AN AXILLARY ANEURYSM THROUGH THE 
QUADRILATERAL SPACE* 

By Lieut -Col J J MASON BROWN, RAMC 
orriccR 1 c iirto \ascular clxtre, cmf 
Major G L FENELEY, RAMC 

AX/ESTIICTIC SPECIAUST 

AND Capt N C WELPLY, RAMC 

RESUSCITATION OmCIR 


The following case seems worthy of record not only 
because of its rarity but also because of its great 
interest from the viewpoint of the treatment of 
severe blood loss and shock 

CASE REPORT 

The patient, R W , aged 18 years, a German prisoner 
of war, was admitted to the Field Vascular Centre on 
Jan 18, 1945 

Previous History — He was wounded by machine 
gun on Jan 7 in the right shoulder and right lower jaw 
Bleeding from one of the shoulder wounds was profuse 
and he lost consciousness Before losing consciousness 
he noticed that he was unable to dorsiflex his right wrist 
At C C S , SIX hours after wounding, he was found 
to have (i) Through-and-through wound of the right 
lower hp, with fracture of the mandible , (2) Entry 
wound to the right of the manubrium sterni and exit 
wound just lateral to the body of the right scapula 
Anti-gas-gangrene serum and penicillin were given and 
a plasma drip was commenced 

Five and a half hours later, B P 120/80 Blood 
transfusion (i pint) begun Radiography shows foreign 
body at apex of lung and comminuted fracture of body 
of right mandible from 3 / back to 8 / which is involved 
on a separate fragment 

Operation, 29 hours after wounding, at Forward 
Facio-maxillary Unit (i) Wounds of right hand in- 
cised and fragments of clothing removed (2) Wounds 
of right sternoclavicular region and scapular region 
incised Track disappeared deep to right clavicle 
Shght hemorrhage controlled by gauze and firm bandage 
(3) Submandibular incision, loose bone fragments 
removed, drains inserted Eyelets and IMF 
On Jan 9 swelling of right arm noted 
Jan It, 7543/ extracted and upper and two-piece 
lower splints applied with IMF wires and elastic 
traction 


* From a General Hospital, CMF 


Jan 12, It, 5 days after wounding, marked oedema 
of right arm and continuous thrill over the pectoral 
muscles (R) Tube for penicillin to anterior neck 
wound and 10,000 units instilled daily for three days 
On Admission to Field Vascular Centre, ii days 
after wounding — The right arm is grossly oedematous 
from the base of the fingers to the axilla A continuous 
thrill IS easily felt in the right infraclavicular area and is 
conducted over the upper chest wall, but not down the 
arm Above the clavicle there is a thrill during systole 
only The right subclavian artery is more easily felt 
and Its pulsations more forcible than on the left side 
There is a loud systolic murmur and a continuous rasping 
bruit maximal just below the clavicle and conducted 
proximally along the subclavian artery and along the 
carotids on both sides and distally to the cubital fossa 
The right radial pulse is slightly diminished and is 
delayed The skin of the right hand shows some rubor, 
but there are no other trophic changes The hand is 
warm even after exposure to room temperature 

The heart is of normal size No abnormal findings 
P 92, BP 135/90 
Blood E\ammation — 

Blood group, B III R B C 3,600,000 
Hb = 98 per cent S = 12 15 g per cent = 

84 per cent H 

C I = 84/72 = I 17 W B C 12,000 
B S R (47) corrected = 30 mm in i hr 
Haimatocrit 38 per cent 
Mean corpuscular volume = 106 cu micra 
Mean corpuscular Hb = 34 mg 
Mean corpuscular Hb cone per cent = 32 per cent 
Coagulation time = 3I min 
It was considered that fliere was an arteriovenous 
lesion of the first part of the axillary artery and 
that the circulation to the upper limb was adequate for 
its resting needs The oedema might be due to the 
result of the initial ischaimia or to venous obstruction 
As there was no obvious sign of sepsis m the wounds it 
was hoped that conservative treatment would be followed 
by the development of a good collateral circulation 
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tincomplicated by secondary hEemorrhage Peripheral 
nerve examination revealed a lower trunk brachial plexus 
lesion 

The oedema of the arm subsided steadily, but on 
Jan 23 he became febrile There was impaired per- 
cussion note with vesicular breath-sounds accompanied 
by crepitations at the right base Sulphathiazole course 
begun 

The temperature subsided, but on Jan 30, 1 e , 23 
days after woundmg, there was a shght hsemorrhage 
from the wound over the right scapula posteriorly 
This was treated by firm dressings only as there was no 
swellmg in relation to this wound and no pulsauon while 
the axillary signs were unchanged 

On Feb i there were two very shght hsemorrhages 
from the posterior wound, but again no pulsation or 
murmur 

On Feb 2, at about 00 05 hr , there was a further 
hEemorrhage, again of small size, from the posterior 
wound Under pentothal (G L F ), and with a plasma 
drip running, the wound lateral to the axillary border of 


muscles were divided and the costocoracoid membrane 
divided, exposing the wall of the false aneurysm and the 
grossly dilated vein obscured by fibrous tissue The 
axillary artery distal to the lesion was of small size and 
was cleared and temporarily occluded by a tape loop 

As pulsation m the sac was absent foUowmg this 
proximal and distal occlusion, and the structures were 
firmly adherent to each other, the sac wall was opened 
and profuse bleeding and sucking of air occurred from a 
large hole in the axillary vem opening into the sac of the 
varicose aneurysm This aperture allowed the aspiration 
of air, so the area was flooded with saline and a pack 
inserted This controlled both the aspirauon of air and 
the haemorrhage 

It was now necessary to secure and ligate the axillary 
vein above and below the opening into it There was 
so much fibrosis that dissection was hazardous and the 
vein was torn Bleedmg was severe and so the clavicle 
was rapidly disaruculated at the sternoclavicular joint 
and Its inner portion removed Dissection of the sub- 
clavian vein was begun in the scar tissue around the 



the scapula was explored Clot was gendy removed 
and the wound found to lead through the quadrilateral 
space to a traumatic arterial hsematoma of the axillary 
artery A pack was inserted to control the haemorrhage 
and blood transfusion was begun As the pack controlled 
the hemorrhage completely and did not impair the hmb 
circulation it was decided to wait a few hours and then 
attempt what was bound to be a formidable operation 
from the front 

Operation (J J M B ) — On Feb 2, with the second 
pint of fresh blood runmng, operation was carried out 
under pentothal and intrapharyngeal gas and oxygen 
(G L F ) An mcision was made along the upper 
border of the medial two-thirds of the right clavicle and 
downwards over the clavicle mto the delto-pectoral 
groove Numerous dilated and distended veins were 
secured and the clavicular head of the sternomastoid was 
divided The structures above the clavicle were matted 
together and dissection m the midst of a multiphcity 
of dilated vems was very difficult The outer border of 
the scalenus anterior was identified and a large vein 
crossing it w’as divided between ligatures The sub- 
clavian artery lay behind the clavicle and was difficult 
to reach, so the clavicle was divided Retraction of the 
clavicle allowed the second part of the artery to be cleared 
and a tape loop was passed round it for temporary control 
of bleedmg This had no effect on the pulse or blood- 
pressure Dissection was then begun below the clavicle 
by opemng up the delto-pectoral groove The pectoral 


entry wound, but the vein was torn m the process and 
had to be tied at its juncuon with the internal jugular 
vein There was still some bleedmg from the proximal 
vem and this was found to be coming from the transverse 
scapular vem, which was hgated also The axillary vein 
was freed distal to the fistula and hgated 

The sac was agam inspected and found to be a large 
varicose aneurysm which was passing through the 
quadrilateral space, and the pack inserted from behind 
was idennfied and removed The hole in the first part 
of the axillary artery was identified and the artery hgated 
above and below it and its division completed There 
was still some bleedmg from the venous opening and this 
was treated by occludmg the opening by suture 

The wound was msufflated with pemciUin-thiazole 
powder and three tubes were inserted for penicillm 
instillation The posterior wound was also closed over 
peniciUin tubes 

Condition at the end of operauon which lasted 2 hr 
40 mm was very poor Transfusion of fresh blood was 
contmued throughout the operation, the transfusion 
being maintained at a speed as far as possible equal to 
the blood-loss Circulation in the right arm was poor, 
but seemed no worse than that m the other limbs 

The Effects of Oxygen — Operation concluded 14 10 hr 
At 14 30 Jit 3 as soon as oxygen, under positive pressure 
was stopped, cyanosis was evident and the blood-pressure 
fell from 90/45 to 70/40 Similarly, when oxygen was 
stopped at 14 50 hr there was immediate cyanosis and 
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oxygen was continued until i6 20 hr , when its cessation 
was again followed by cyanosis Oxygen was therefore 
continued under positive pressure for another three hours 
and once again its cessation was followed by a gradually 
deepening cyanosis with a remarkable deterioration in 
general condition with rising pulse and a remarkable 
fall m pulse pressure {Fig 338) Seven hours after 
operation positive pressure oxygen was stopped and there 
was no cyanosis so the patient was returned to bed, 
oxygen being continued by B L B mask until 12 00 hr 
the followmg day 

Progress — Blood-pressure and pulse became stabil- 
ized at 110/70 and 90 respectively three days after 
operation, and the patient made a reasonably rapid 
recovery 

The circulation of the right arm was never in doubt 
and there was no oedema following the venous ligation 

Intramuscular penicillin 15,000 units three-hourly 
up to 1,000,000 units was given and local instillation 
was continued for five days There was no further 
hemorrhage and there was only superficial breaking 
down of the wound A small sequestrum was extruded 
from the lateral end of the clavicle on March 14, when 
the wound was clean with flat granulations and ready 
for grafting 

On Feb 5, 1 e , three days after operation, R B C 
3 600,000 Hb, 88 per cent S = 75 per cent H , and 
colour index r approximately 

The peripheral nerve lesion was unchanged following 
operation and there were no superadded ischaimic changes 
The loss of the clavicle did not seem to be much of a 
handicap 

On Feb 24 there was no sign of union in the jaw, 
which was resplinted by Major Battle, and on March 17 
the patient was transferred able to walk to Maxillo-facial 
Unit under the care of Major Battle There was no 
murmur over the wound and no sign of blood-vessel 
lesion 

COMMENT 

This case brings out certain points in the treat- 
ment of leaking aneurysm — 

I It emphasizes the difficulties of operation 
dunng the fourth week after injury m the presence 
of wound sepsis and fibrosis 


2 It is essential to have transfusion with fresh 
blood available and to counterbalance blood-loss 
with blood replacement The transfusion must be 
m the hands of a skilled resuscitation officer working 
in close co-operadon with the amcsthetist 

3 A running record of pulse and blood-pressure 
must be maintained and readings are taken every 
five minutes at operation and quarter-hourly on 
return to bed (To save space the chart. Fig 338, 
only illustrates ten-minute intervals until return to 
bed and then four-hourly readings on the three 
immediate post-operative days ) It is only in this 
way that the resuscitation officer is able to regulate 
the transfusion accurately 

4 The dangers of secondary hmmorrhage follow- 
ing operation have been greatly lessened by penicillin 

5 No matter how apparently hopeless the out- 
look at operation may be, every effort should be 
made to complete the control of haimorrhage and to 
treat the hxmorrhage and shock 

6 The amount of blood replacement was 
reasonably accurate, but it was not until twenty-two 
hours after operation that oxygen could be dispensed 
with, and control of the peripheral vasomotor 
mechanism was not re-estabhshed until the third 
post-operative day 

7 Operaoon must aim at controlhng the proximal 
and distal artery and vein before approaching the 
site of the lesion Because of fibrosis the proximal 
vein was difficult to isolate and was the cause of the 
trouble at operation 

It IS no exaggeration to say that this case proves 
the old adage that while there is life there is hope 
The credit for the successful outcome must be given 
m no small measure to the nursing skill and enthusi- 
astic devotion of Sisters S E Wyvill and M Thomas, 
to whom our grateful thanks are due 

We are indebted to Colonel L J Haydon, O C 
Hospital, for his permission to quote from the 
hospital records 


FULMINATING GAS GANGRENE INFECTION FOLLOWING 
AN ISCHIORECTAL ABSCESS 

By IVOR J THOMAS 

LATE RESIDENT SURGICAL OFFICER, CARDIFF ROYAL INFIRMARY, AND CLINICAL TUTOR IN SURGERY AT THE \\ELSH NATIONAL 

SCHOOL OF MEDICINE 


Fulminating gas gangrene infecuon following upon 
an ischiorectal or perirectal abscess is a rare condi- 
tion, and few cases have been described 

The only strictly comparable case to the present 
one is that described by Berkow and Tolk (1923), 
which ended fatally, while the case described by 
Campbell (1929) seemed to be a much milder infec- 
tion 

CASE REPORT 

History — The patient, E C , a married woman 
aged 59, was admitted to the Cardiff Royal Infirmary 
on Sept 19, 1944, at 80 pm Two days prior to 
admission the patient noticed a small swelling in the 


right buttock This was not painful at first, but later 
It became tense and throbbing 

On the day before admission the right side of the 
vulva became swollen and the skin of the buttock and 
the right labium showed a brownish discolorauon The 
patient felt very tired and weak, and her appetite was 
poor 

On the day of admission the discoloration of the 
skin had become deeper in hue and had extended up the 
right labium on to the anterior abdominal wall The 
patient felt fatigued and weaker and her general condition 
had gradually deteriorated She had noticed that her 
urme was much darker than usual 

On Examination — The pauent’s general condition 
was poor, she looked toxic, and was obviously profoundly 
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ill She had a dry furred tongue, a pulse of 140, of 
fairly good volume, and a temperature of 99° 

Locally there was a right-sided ischiorectal abscess 
3 in in diameter, which was fluctuant and tender There 
was a marked dark-brown discoloration of the right 
buttock, the medial aspect of the right thigh, the right 
labium, and the anterior abdominal wall within 2 in 
of the umbihcus {Fig 339) The condition of the 
anterior abdommal wall resembled m its distribution the 
appearance someumes seen with superficial eKaavasation 



Fig 339 — Colour photograph showing a right-sided ischio- 
rectal abscess, with the tiTical discoloration of the skin, 
extending along the nght labium and medial aspect of the 
nght thigh 

of urme An mteresung fact was that the discolorauon 
also extended up the right side of the vagina 

Crepitations could easily be felt and heard in the 
discoloured areas, especially m the right labium and in 
the right ihac fossa The discoloured area had a fairly 
well-marked, raised edge and the whole area was painful 
and tender to touch Rectal exammauon ehcited marked 
tenderness on the right side overlymg the abscess On 
catheterization of the bladder 6 oz of foul-smelhng, 
dark urme were removed It contamed a trace of sugar, 
but no blood or ketones 

Treatment — A pre-operative injection of morphine 
(gr J) and atropme (gr was given, and under general 
ansesthesia the ischiorectal abscess was opened by a 
cruciate mcision On opemng the abscess the character- 
isDc musty odour of the gas and blood-stained fluid was 
well marked The necrotic Dssue in the abscess cavity 
was black m colour, and this debris was evacuated On, 
exploration of the abscess cavity it was found that it 
extended up the right labium to the pubic region 
(Figs 3401341) 

The cavity was packed with approximately 15 g of 
sulphathiazole-proflavme powder (sulphathiazole 99 
parts, proflavme r part) and vasehne gauze 

On remm to the ward the patient’s pulse was 120 
per mmute and of fair volume Sulphadiazme tablets, 
6 immediately and 3 four-hourly, were prescribed and 
50,000 umts of pol5walent antitoxin were given intra- 
venously and repeated six-hourly An intravenous 
glucose drip was set up Durmg the night her condition 
did not change appreciably In the morning she was 
conscious and rational, but markedly apathetic The 
area of discoloration was spreadmg and becoming much 
darker Her temperature was now 97 5°, pulse 120 and 
of fair volume 

At I o p m on Sept 20 pemciUm therapy was begun 
by the mtramuscular route with the mjection of 30,000 
umts , 15,000 units were then given three-hourly for 
four injections, makmg a total of 90,000 umts 

The patient’s general condmon, however, gradually 
became worse and durmg the day she vomited several 
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ames At 8 o p m she became shghdy irrational, the 
pulse was of poor volume with a rate of 150 minutCj 
and the temperature was 97 5° j 2 c c of anaca_mone 
(nikethamide) were now given by injection 1 hree 
hours later the oulse-rate was i8o per minute and hardly 
perceptible, and the temperature was 97 5 The patient 



Fio 340 — Colour photograph showing the black 
necrotic debris after opemng the abscess 



Fig 341 — Colour photograph showing the extent of 
spread of the infection along the superficial tissue planes on to 
the antcnor abdominal wall, resembling the picture some- 
times seen with superficial extravasation of unne The 
abscess cavity has been packed with sulphathiazole-proflavme 
powder 


became very irrational , her general condition rapidly 
deteriorated and she died at 2 30 a m on Sept 21, thirty 
hours after admission 

Quantitatively, therapy had consisted of — 
a 15 g of sulphathiazole-proflavme powder locally 
b 200,000 umts of polyvalent antitoxin intravenously 
c 90,000 units of penicillin intramuscularly 
</ 24 g of sulphadiazme orally 
e 2400 c c (approx ) of 5 per cent glucose solution 
intravenously 

Post-mortem Examination (P M 192 744) — Per- 
formed by Dr J Gough, on Sept 21 

The body was that of a weU-nounshed middle-aged 
female Externally there was a purplish discoloration of 
the skm of the right lower half of the abdomen and right 
flank, and upper part of the right thigh There was no 
evidence of any other disease or injury 

There was an abscess in the right ischiorectal region 
The whole region was black and gangrenous The 
gangrene had extended along the right labium on to the 
abdominal wall in the subcutaneous tissues, m which 
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there was blackening of the tissues, which contained 
foul black fluid and gas 

Internally The pharynx, oesophagus, stomach, and 
small intestine were normal The rectum contained 
haemorrhoids, but they were not inflamed There was 
also one small uninfected anal fissure, but no fistula 
could be demonstrated between the ischiorectal abscess 
and the rectum 

The liver (1400 g ) was pale, but there was no gas 
formation in its substance The cortex of the right 
kidney (150 g ) was pale The surface was finely granular, 
and the capsule was somewhat adherent The left 
kidney (150 g ) was similar to the right 

The heart (270 g ) was normal except for slight 
coronary atheroma All other organs were normal 

Bacteriological Report (Dr H L Carruthers) — 

Sept 20 (24 hours before death) — Specimen, Blood- 
clot — 

Macroscopical examination of cool cd-mcat culture 
Numerous Gram-positive cocci and bacilli with small 
numbers of bacilli having the morphology of Cl toclchn 
present 

The Cl ueelcliti was not grown on blood-agir anaerobi- 
cally, but this, in my opinion, was a matter of a technical 
fault only 

Sept 21 Specimen, Swab from PM 192/44 — 

Direct examination of swab Gram-positivc co ci, 
bacilli, and numerous bacilh resembling Cl welchii 

Aerobic culture Staph aureus, Staph fwcalis m 
small numbers, with a good growth of a non-haimolytic 
streptococcus 

No further anaerobic culture was made m view of 
the presence of Cl welchtt in the fist specimen 

COMMENTARY 

The case described is an example of the acute 
fulminating type of gas gangrene infection, following 
upon an ischiorectal abscess The hterature shows 
that such an association of conditions is compara- 
tively rare, and only two similar cases could be 
found 

The first case was described by Berkow and 
Tolk in 1923 Their patient, a man aged 54 years, 
was admitted to hospital complaimng of pain and 
swelling in the region of the anus and scrotum of 
SIX days’ duration There was nothing of note in 
his previous history 

There was a large, red, indurated area in the 
ischiorectal region, extending to the left buttock, 
and a provisional diagnosis of ischiorectal and peri- 
urethral abscess was made The day following 
admission, using ethyl chloride locally, multiple 
incisions and drainage of the ischiorectal region 
and scrotum were performed The scrotum was 
enormously swollen and bluish in parts , when 
incised, dark blood, gas bubbles, and foul odour 
were noted Later the incisions were flushed with 
hydrogen peroxide Four hours after the operauon 
sfan crepitation was present just above the pubis, 
and the skin was becoming red and very tender 
Five hours later the skin was indurated and 
crepitant 

Next mormng the patient complained of great 
pain in the lower abdomen, and crepitation and 
induration were present to about 4 in above the 
symphysis pubis On the following day the patient 
was irrational, the crepitation increased, pulmonary 
oedema developed, and death occurred 79 hours 
after admission 

The temperature on admission was 99° F 36 
hours later it rose to loi 2° F and then fell to 98° F 


The pulse varied from 100-128 per minute Smears 
showed a profusion of short rather thick Gram- 
positive bacilli, and subcultures produced gas, but 
there was no further differentiation as to type 

Post-mortem examination revealed marked local 
and general changes, but no fistula was found 
between the ischiorectal abscess and the rectum 
Their case, however, did not receive any anti- 
toxin 

The only other case of gas gangrene infection of 
this region that Berkow and Tolk could find in the 
literiturc was that described in 1919 by Thibault 
and Schulmann of gangrene of the scrotum from 
anaerobic infection, but later in 1929 Campbell 
described a case of “ perirectal abscess due to gas 
bacillus ” 

His pauent was t woman aged 34 years, who 
gave a two-day history and had an immense boggy 
swelling posterior to the anus and extending entirely 
across the buttocks with a gangrenous spot about 
three inches to the right of the anus On the way 
to hospital the gangrenous spot ruptured, emitting 
a large amount of foul smelling pus and gas bubbles. 
The abscess area was crepitant, and the 48-hour 
culture grew the B tuclchit 

Using ethyl chloride locally the abscess was 
then laid wide open, and three days after admission, 
as soon as it could be obtained, 40 c c of perfnngeus 
antitoxin was administered intravenously The 
patient’s condition changed dramatically, and eleven 
days after admission she left hospital, with an anal 
fistula, which was excised two months later, foUow’ed 
by complete recovery 

The route of infection in such cases as these is 
of interest, and Greeley (1918), writing on “ Idio- 
pathic Bacillus acrogencs capsulatus Infecuon ”, 
notes that “ as the organism is a recogmzed common 
inhabitant of the intestinal tract and of distinct 
pathogenic abilities, it would be expected that 
lesions of the abdominal organs would not infre- 
quently be followed by inflammation directly caused 
by this bacillus ” 

In view of these facts, Berkow and Tolk assumed 
that the route of the ischiorectal infection was 
through the gastro-intestinal tract, by way of a fistula 
commumcating with the ischiorectal region But 
in their case, and in the one now reported, a 
macroscopic fistula could not be demonstrated 

The seriousness of gas gangrene of the buttock 
has been stressed recently Macfarlane (1943) 
pointed out that “ patients in whom the gas gangrene 
involved the thigh or buttock region showed a 
poorer response to treatment than those in whom 
the lower leg or arm was affected This was thought 
to be due to the difficulty of controlhng the infection 
in a region with a relatively poor collateral circula- 
tion and in which surgical elimination of the infec- 
tion might be difficult or impossible ” 

MacLennan (1944), writing on “ Anaerobic 
Infections in Tripolitama ”, stated that “ gas 
gangrene of the buttock is especially dangerous ”, 
and reported 2 cases, both ending fatally 

Macfarlane (1945), in a later communication, 
when dealing with cases of gas gangrene of the 
buttock, thigh, and shoulder, noted that “ the 
death-rate in this type of case was absolutely much 
higher than in the cases with gas gangrene of the 
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leg or arm ”, and that “ in spite of the best treatment 
which could be given in these circumstances the 
death-rate from gas gangrene m these sites remains 
about 45 per cent ” 

Such a severe case as the one described, with 
marked toxtemia, calls for intensive treatment, and 
all available methods of therapy must be employed 
MacLennan notes that accurate diagnosis is 
most important In the present case, however, 
diagnosis was easy , therapy was the mam problem 
Most authorities agree upon the urgency of 
appropriate surgical treatment, but as has been 
pointed out previously, this is more satisfactory in 
gas gangrene of the hmbs than in infecuon of the 
trunk, especially of the buttock region The most 
that can be done in the buttock region is to open op 
the infected area adequately, perform as thorough a 
surgical toilet as possible, and then apply an efficient 
woimd antiseptic For this purpose McIntosh and 
Selbie (1944) suggested a powder consisting of i 
part proflavine and 99 parts sulphathiazole, and m 
the present case 15 g of this powder were intro- 
duced into the abscess cavity 

They also reported favourable experimental 
results (1943, 1942) with sulphadiazine, followed 
later by Hac and her associates (1943) , 26 g of 
this drug were given orally 

One of the most important features of the present 
case was the marked toxaemia, even after intensive 
therapy Florey and Cairns (1943) observed that 
even when good surgery was combined with the use 
of so efficient a bacteriostatic agent as pemciUm 
and the spread of infection had been arrested, the 
patient might soli die of toxaemia 

A recent leader in The Lancet (1944) pointed out 
that “ even when excision has removed the mam 
source of the infection, toxin production may con- 
tinue in small inaccessible remnants of necrouc 
ussue It IS the toxaemia that kills , antitoxin m 
adequate amounts is essential ” 

The use of antitoxin in prevention and treatment 
of gas gangrene has been fully stated, and m the 
case now reported doses of 50,000 umts 6-hourly 
were prescribed, with a total of 200,000 umts 


Many have written on the use of pemcilhn m 
gas gangrene infections, mcludmg Jeffrey and 
Thomson (1944), who were convinced of its value 
m checking the spread of the infection, although 
chmcal improvement was not obvious until 36 
hours after commencement of pemcilhn therapy 
This IS of importance in the present case when it is 
considered that the patient died 13I hours after 
pemcilhn therapy was begim 

Despite all this intensive treatment the patient 
died 30I hours after admission to hospital with only 
a two-day history This case admirably illustrates 
the trmsm, “ it is the toxsmia that kills ” 

My thanks are due to Mr J Berry Haycraft for 
allowing me to treat the case and to pubhsh this 
account , to Dr Jethro Gough for the post-mortem 
notes, to Dr H L Carruthers for the bacterio- 
logical report, and to Dr L P Thomas for the 
colour photographs 
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VOLVULUS OF THE CiECUM REPORT OF A CASE 

By ALEXANDER LYALL 

GREENOCK ROYAL INFIRMARY 


Volvulus of the caecum was first described by 
Rokitansky in 1841 The condition is considered 
to be rare. Miller (1940) findmg only i case out of 
136 cases of acute intestinal obstrucaon in the 
Mayo Chmc, and Rothman et al (1943) noting i 
case out of 150 cases of obstruction at the Harlem 
Hospital The condition appears to be commoner 
outside the Enghsh-speaking countries, and certain 
European writers, especially Du Roux (1912) and 
GateUier et al (1931), have pointed out that the 
lesion is found oftener m Russia, Poland, Finland, 
and Scandinavia Wolfer et al (1942) beheve that 
more than 300 cases had been recorded up till the 
time of their pubhcation 


The condition appears to depend for its causation 
primarily upon excessive mobihty of the ascending 
colon and terminal ileum, and thus to a failure m the 
fusing of mesentenes in the third stage of intestinal 
rotation It is interesung to note that although, as 
Bryant (1921) pointed out, this latter anomaly is much 
commoner in the female, volvulus of the caecum is 
three times commoner in the male subject 

Many different excitmg causes have been given, such 
as over-exertion, violent peristalsis from over-eaung 
or heavypurgation, and pregnancy A few cases appear 
to have been associated with pregnancy, and Drayer 
(1911) described the mechamsm by which the preg- 
nant uterus displaced and twisted the mobile c^cum 
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There are varying degrees of the process depend- 
ing upon the mobility of the right colon and grading 
from the condition where there is a common ileocolic 
mesentery so that the colon may turn upon the 
superior mesenteric vessels as an axis, to the one 
where the isolated c^cum may turn upon itself in 
Its cul-de-sac so that obstruction of the bowel is 
not caused In the average case the caicum with a 
few inches of the lowest ileum and the proximal 
ascending colon are the parts involved 

In most of the cases described the rotation of 
the bowel has been m a clockwise direction This 
IS not surprising as it is obviously much easier for 
the mobile ascending colon with its medial mesentery 
to roll in a clockwise direction towards the centre 
of the abdomen than to attempt to roll laterally 
beneath its own mesentery Rothman ct al (1943) 
point out that the degree of torsion must be at least 
180° upon Its mesenteric border, as pathological 
changes do not occur before then 

The treatment of the I'esion must be prompt 
because of the rapid distension of the caicum and 
the imminent danger of rupture of its thin wail 
The mortahty of the recorded cases is over 50 per 
cent In Valentine and Kinnear’s case (1937) 
death occurred within five hours of the onset 

CASE REPORT 

History — M B , aged 42, a bricklayer, was admitted 
to hospital with a history of acute abdominal pain and 
vomiting of eight hours’ duration The pain had come 
on at 3 d m while the patient was asleep in bed and 
had awakened him suddenly with its intensity It was 



Fig 342 — Photograph taken at operation showing the marked 
dilatation of the ciecum and adiacent ascending colon 


first felt m the upper abdomen, but after an hour or two 
had tended to settle m the right iliac fossa Three houts 
after the onset vomiting commenced and continued 
to occur every half hour or so until admission, dark- 
green material being brought up on each occasion The 
pain slowly increased in intensity and was constantly 
present, although the pauent admitted that there were 
exacerbations of a more acute stabbing pain Nine 
months previously he had had a similar attack of pain, 
but on that occasion it had been much less severe and 
had disappeared spontaneously after two hours 

On Examination — ^Physical examination disclosed 
a rather unhealthy, sallow male subject The abdomen 


showed a slight generalized distension In the right 
iliac fossa there was a prominent bulge which was 
exquisitely tender and tympanitic on percussion The 
pulse on admission was 84 per minute and the temperature 
984° r The bowel moved soon after admission, die 
stool being fairly scanty but normal m appearance The 
condition was diagnosed as \olvulus of rhe ca.cum and 
operation carried out half an hour after admission 

At Optration — The abdomen was opened by a 
right paramcdial incision under ether ana.sthcsia The 
distended ca:cum at once bulged from the wound and 
there appeared to be a marked danger of it rupturing 
The wound was enlarged and the distended loop delivered 
(Fig 342) The ca.cum with the lowest ilcum and 
adjacent ascending colon had undergone torsion m a 
clockwise direction and had rotated through 540°, 1 c , 
onc-and-a-half circumferences It was gently untwisted 
and some of the gas forced into the ascending and trans- 
verse colon The appendix was then removed and the 
purse-string sutured to the peritoneum at the lower end 
of the wound to prevent any recurrence of the condition 
The abdomen was then closed in layers without drainage 

Progrtss — ^Apart from a slight tendency to post- 
opcrative distension for a few days, the patient made an 
uninterrupted recovery, the temperature remaining 
normal and the pulse never rising above 84 He has 
remained well since the operation, now six months ago 

COMMENT 

Examination at the time of operation showed 
that the ca;cum and lower ascending colon were 
very mobile, but that the colon became abruptly 
firmly fixed to the posterior abdominal wall at a 
point slightly above the middle of the ascending 
colon, and it was at this point that the torsion had 
occurred General hyperfixation of the colon will, 
of course, preclude any possibility of cmcal volvulus, 
but, as Carslaw (1928) pointed out, hyperfixauon 
is often localized and is found particularly m the 
right colon It will be appreciated that a point of 
hyperfixauon in the ascending colon associated with 
looseness of the proximal part, such as was present 
in our case, provides a perfect combination con- 
ducing to volvulus, the mobile emeum rotating 
round the fixed point, which acts as a hub There 
was no apparent exciting cause present in our case 

The history of a similar attack of pain which 
subsided spontaneously is interesting and might 
be accepted as an argument for some form of fixation 
operation in those cases of mobile emeum which 
form such a large proportion of the “ chronic 
appendicitis ” clinic 

In the treatment of the condition it seemed to 
us sufficient to attach the caecum to the anterior 
abdominal wall at the operation wound 
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CHYLOTHORAX FOLLOWING TRAUMATIC PSEUDOCYST 

OF THE PANCREAS 

By KATHERINE TRAQUAIR 

LATELY RESIDENT SURGICAL OFFICER AT THE ASTIEY AINSLIE INSTITUTION 


CASE REPORT 

An able seaman, aged 23, was in hospital from May 
3, 1944, till Feb 26, 1945, following a kick in the epi- 
gastrium During that time he developed a pancreatic 
cyst, bile peritomtis, chylothorax, and chylous asates 

The sequence of events was as follows — 

•May 3 j 1944 Admitted to Astley Amshe Institu- 
tion about two weeks after injury He was kicked in the 
epigastrium at football, and continued to play for a few 
mmutes, but then collapsed He was in bed for a week 
and then sent on leave, sull with persistent pain in the 
back The day before admission he also had pain in 
the centre of the abdomen and right shoulder, with 
anorexia but no nausea or voimtmg He stated that 
his urine had been dark since the accident, and his 
bowels regular 

He was a pale shght man, not acutely ill T 97 4“ , 
P 80 3 R 20 Beyond some tenderness in the epigastrium 
and right hypochondrium, no abnormality was found 
The urme was normal 

May 12 Severe pam in the back and nausea Very 
tender m epigastrium and right renal angle posteriorly 
The stomach was dilated with wind, which was reheved 
with aq menth pip 

May 15 A second attack as above, with also abdo- 
minal distension This was reheved partly by a flatus 
enema and partly by gastric aspiration The icteric 
mdex was 6 

May 25 A third attack Gross gastric dilatation, 
the percussion note being tympamtic nearly up to the 
left axilla and the apex beat displaced to the right 
Contmuous gastric suction brought some rehef, but the 
abdomen remained distended, this time with fluid 

May 31 22 02 of fluid withdrawn from the abdomen 

It was sterile and contained blood and bile 

June 2 136 oz fluid withdrawn m eighteen hours 

The abdomen was tapped another four times at 
weekly mtervals, 6 oz , 84 oz , 40 oz , and 50 oz of fluid 
bemg withdrawn It contamed bile m dimmishmg 
amounts and was always sterile The patient was very 
nuserable, was losmg weight, and would not eat He 
slept badly and complained of pam in the right hypo- 
chondnum 

June 27 First Operation (Brigadier Anderson) 
Much turbid fluid was found in the abdomen The 
bowel was distended and covered with fibrm flakes 
No hver or gall-bladder mjury was seen The lesser 
sac was occupied by a pseudocyst of the pancreas, which 
was dramed The peritoneum was dramed through 
a suprapubic stab wound 

After operation the patient was very ill Plasma 
and later sahne were given mtravenously, and continuous 
gastric suction apphed After two days these were 
stopped Both tubes dramed profusely The supra- 
pubic dram was removed after four days The dramage 
from the pancreatic cyst began to macerate the skm, 
so contmuous suction was apphed to the tube Upwards 
of a pmt was removed daily for a week The diastatic 
index of this fluid was over 500 umts/c c 

July II Tube removed Some discharge contmued 
for two weeks, and the wound was healed by the nuddle 
of August The patient was now better, but very thin 
His appetite was poor and he slept badly He was 
apathetic and still had pam in the right hypochondrium 


and shoulder A barium series was normal Chole- 
cystography showed no gall-bladder shadow 

Aug 27 Left-sided pleural effusion discovered 
Aug 30 One pint of milky fluid aspirated from 
chest It was sterile and contained chyle Aspiration 
was repeated seven times at about lo-day intervals , 
from 6 oz to a pint was removed at a time Chyle was 
always present in dirmmshmg amounts, and it was 
sterile 

In the middle of September he was less well, with 
an evening temperature up to 100° F , and he still had 
pam in the right hypochondrium The laparotomy 
scar broke down and discharged pus for three weeks 
Sept 30 Gas found below the diaphragm by radio- 
graphy 

Oct 3 Second Operation (Brigadier Anderson) 
Resection of end of 12th rib No pus found, but granula- 
tion tissue in the subphremc space A large rubber 
tube was sutured into the wound, 

Oct 5 Profuse sero-purulent discharge from the 
tube Culture — scanty Staph aureus and Str hcemo- 
lyticm 

The tube was removed after nineteen days, after 
which the wound healed slowly For three days he 
had diarrhoea and tenesmus, with tenderness m the pouch 
of Douglas This subsided without treatment 

Oct 17 Abdonunal distension noted 

Oct 23 li pmts of sterile chylous fluid withdrawn 
by abdominal paracentesis General condition poor , 
very pale and thm Hb 67 per cent Serum proteins 
3 5 per cent 

Oct 25 Blood transfusion — one pmt of fresh blood, 
followed by two-thirds of a pint of reconstituted dried 
plasma , stopped because of a shght rigor High protem 
diet ordered and anuno-acid digest by mouth 

Oct 26 Profuse discharge of thick bile from anterior 
abdommal wound The discharge required four changes 
of dressing in the day and ceased abruptly after two days 
The wound healed and remained so except for a super- 
ficial abscess, which was opened on Nov 22 and healed 
m a week The general condition now began to improve, 
he ate enormously and put on weight, and became 
cheerful and interested The abdomen was tapped a 
further four times up to Dec i, after which it ceased 
to fiU up From 2 to 4 pints of fluid were withdrawn on 
each occasion— nulky-white flmd, containmg chyle and 
always sterile The fat content was i 44 per cent and 
protem 1 5 per cent Cells scanty, no admixture of pan- 
creatic fluid He developed a small right-sided pleural 
effusion which was tapped once, clear, sterile, serous 
fluid bemg withdrawn 

Jan 28, 1945 Devloped a bad cold in the head, with 
frontal sinusitis and small patch of consohdation at base 
of right lung He made a good recovery with sulpha- 
diazine (26 g in 5 days) Other treatment given was a 
course of exercises and massage for the feet and legs, 
and ultra-violet light 

By the end of February he was up for most of the day, 
lookmg healthy, and with no abnormal physical signs 
apart from some pleural thickemng at the nght base, and 
muscle weakness consequent upon his long stay m bed 
Feb 26 Discharged to naval hospital for convales- 
cence and final disposal 

Other investigations that were carried out showed 
no abnormahty of the urme at any time, apart ftom a 
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trace of albumin the day after his blood transfusion, and 
no increase in the fat content of the stool 

DISCUSSION 

The original in)ury sustained as a result ol the 
kick seems to have been to the pancreas, leading 
to effusion of pancreatic fluid into the lesser sac and 
formation of a pseudocyst This pseudocyst gradu- 
ally increased in size, and was probably partly 
responsible for the large peritoneal effusion by 
pressure on the inferior vena cava In addition, 
there must have been some in)ury to the biliary 
apparatus, though this was not obvious at operation, 
to account for the considerable quantities of bile 
found in the fluid This bile caused an aseptic 
peritonitis, which increased the effusion and account- 
ed for the obvious inflammation found at operation 
On account of the inflammation and fibrinous 
exudate it was not possible to see the bilc-ducts, but 
It IS thought that there must have been a small tear 
either at the neck of the gall-bladder or m the cystic 
duct This IS borne out by the fact that (a) There 
was no jaundice, therefore no obstruction of the 
common bile-duct , (6) The stools always contained 


bilc-pigmcnts , and (c) A cholecystogram showed 
a non-funcuoning gall-bladder The biliary fistula 
which developed six months later was probably the ' 
escape of a collection of bile which had been localized 
in that area by adhesions resulting from the opera- 
tion and the presence of a drainage tube What is 
more difficult to account for is the chylothorax and 
subsequent chylous asates There was no chyle in 
the peritonea! effusion in the first series of tappings, 
therefore the escape of chyle was a late development 
and not part of the original injury Why it should 
have appeared first in the left pleural cavity and 
afterwards in the peritoneum is a mystery Draining 
the peritoneum had no effect on the pleural effusion 

The mortality of a traumatic (as distinct from a 
malignant) chylothorax is given as 75 per cent, and 
It IS a wonder to all who saw this patient at his 
very ill stage that he made such a remarkable 
recovery 

I wish to thank Brigadier Anderson and Lieut - 
Col Cunningham, Medical Superintendent of the 
Astlcy Ainslie Instituuon, for permission and encour- 
agement to publish this case 
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Proceedings of the Congress of C M F Army 

Surgeons, Rome, February, 1945 
The campaign in Italy, partly because of accidents of 
time and circumstance, but largely because of the ability 
and energy of the men who formed the medical services 
and the men who directed them, has been the most fruitful 
university for the study and advancement of military 
surgery in the history of the war In Italy the surgeons 
from Middle East,' First Army, and the American Forces 
first met In Italy the lessons of a mobile desert cam- 
paign and of more static warfare among the mountain 
passes of Algeria were blended and subjected to the 
scrutiny of a band of enthusiasts fresh from civil surgery 
and centres of research In Italy penicillin was first tried 
on a useful scale, and two-stage wound closure was 
developed as a planned policy Here, too, the medical 
services were for the first time well supplied and well 
protected, and were able to evolve the methods that later 
proved their soundness m the final campaign in north- 
west Europe This experience was discussed freely and 
frankly at a five-day conference held in Rome in February, 
1945 The papers which were read at that congress, and 
the discussions which followed them, in which many 
visitors from other theatres of war took part, are reported 
in this volume 

The papers on the first day were devoted almost 
entirely to the treatment of wounds of the limbs, with 
special emphasis on the factors which had been found 
important in the primary and secondary operations of 
two-stage closure, and in the closure of compound frac- 
tures Each speaker discussed some aspect of the problem 
on which he was particularly qualified to give an opinion, 
and the papers as a whole form a comprehensive account 
of this most important aspect of war surgery The last 
contribution m the afternoon session, by Captain G 
Parish, summarized the results of wound closure after 
the Gothic line battle , in 2693 cases operated upon 
there were only 9 per cent failures among compound 
fractures and 6 per cent among flesh wounds 


On the morning of the second da> the delegates to 
the congress were received in audience by his Holiness 
the Pope At the afternoon session, devoted to thoracic 
surgery, papers were read by Lt -Col d’Abreu, Major 
Nicholson, Captain Hodgkins, N Z M C , and Major 
Maxwell Telling These papers arc among the most 
valuable in the proceedings, recording as thej do the 
transition from the conservative attitude of the first 
world war and the earlier stages of this one, to the more 
radical outlook of to-day 

The subject of abdominal trauma was discussed on the 
third morning, and in the afternoon a clinical meeting 
was held at No 10 Convalescent Depot The marked 
improvement m the results of the surgery of abdominal 
wounds that is obvious in all published figures is due in 
the main to accessory methods such as transfusion, gastric 
suction, and venoclysis One new principle, that of the 
exteriorization of colon wounds, has appeared, and Major 
Estcourt, reviewing the treatment of wounds of the 
large intestine, endorses this policy, but makes the plea 
that small wounds, particularly those of the right colon, 
should be treated by suture and drainage In summing < 
up Brigadier Edwards voiced the opinion of most experi- 
enced consultants in pleading that the policy of exterior- 
ization should not be lightly discarded 

The papers on the fourth and fifth days arc too 
important, and cover too wide a range of subjects, for 
any brief summarization Injuries of the urethra, 
vascular injuries, burns, protein metabolism, resuscita- 
tion, cranial and facio-maxillary surgery, were all dealt 
with Mention may be made of two papers on protein 
metabolism by American surgeons. Captain Somers 
H Sturgis and Lt -Col Harwell Wilson, followed by one 
on the same subject by Major R S Garden, R A M C 
The three papers form an excellent summary of present 
knowledge on this very important subject, and are fol- 
lowed by a short but useful list of references A short 
paper by Major P Clarkson and T H H Wilson and 
Captain R S Lawrie on the treatment of 100 jaw wounds 
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summarizes an experience in this pamcular aspect of 
war surgery that is probably unique 

This pubhcation, which appears to be the work of the 
British Mihtary Printmg Press, is excellently and clearly 
produced on good paper and illustrated by six charts, 
one of them in six colours It is probably the most 
valuable contribution on war surgery that has ever 
appeared To future students of the surgery of the 
world conflict that has just ended it will form a more 
frmtful source of information than any official history 
IS ever likely to be 


The Medical Annual, 1945 A Year Book of Treat- 
ment and Practitioner’s Index (Sixty-third Year ) 
Edited bv Sir Henry Tidy, KBE, MA, MJD 
(Oxon ), FRCP, and A Rendle Short, M £> » 
B S , B Sc , F R C S 8 i X in Pp 410 + 
with 47 plates and 61 illustrations m text 1945 
Bristol John Wright & Sons Ltd 25s net 

A REPATRIATED medical officer who had been a prisoner 
of war m Japan for nearly four years asked where he 
could find concise yet rehable information on some of 
the war-time advances m medicine and surgery, he 
mentioned pemcillm and thiouracil as examples What 
better volume than The Medical Annual could one 
recommend? Here he will find an excellent account 
of both, as well as summaries of the world’s hterature 
on other recent developments They are not too short 
nor too long, and are authoritative and well docu- 
mented for those who wish for more detailed informa- 
tion on any subject The production and illustrations 
are excellent 


Duodenal and Jejunal Peptic Ulcer By Rudolf 
Nissen, M D , Attending Surgeon, Jewish Hospital 
of Brooklyn , formerly Professor of Surgery and 
Head of Department of Surgery, Umversity of 
Istanbul, and Associate Professor of Surgery, UmVer- 
sity of Berhn With a Foreword by Professor 
H Wangensteen x yf in Pp 143, with 123 
illustrauons 1945 Wilham Heinemann (Medical 
Books) Ltd 2is net 

This book is devoted to the procedures and recent 
advances m the surgery of peptic ulcer It is well illus- 
trated and contains some useful, practical points regarding 
techmque 


The Treatment of Peptic Ulcer Based upon Ten 
Years’ Experience at the New York Hospital By 
George J Heuer, M D , Professor of Surgery of 
Cornell University Medical College , Surgeomin- 
Chief of the New York Hospital , assisted by CrAN- 
STON Holman, M D , and William A Cooper, M D , 
Assistant Professors of Chmcal Surgery, Cornell 
Umversity Medical College 9 x si m Pp 
1 18 + XU 1945 Philadelphia and London J B 
Lippmcott Co i8s 

This small monograph of just over a hundred pages 
presents a detailed study of some 1139 case histones of 
panents suffering from peptic ulcer It consists of a 
lo-year chmcal study m which 98 2 per cent of the 
patients were followed up and &e various forms of 
treatment assessed 

This comprehensive survey of such a large number of 
cases IS interestmg and uncommon, and every surgeon 
who IS interested m gastric surgery should study tlus 
monograph 

It is tutetesting to read that the authors, do not find 
that extensive gastric resections produce better results 
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than smaller resections, although the reduction in acid 
is greater 

In estimating the results of gastro-enterostomy and 
gastric resecuon, it has repeatedly been claimed that the 
great virtue of resection is that it protects the patient 
against recurrent ulceration and, therefore, against 
margmal ulcer, hemorrhage, and perforation The 
authors agree with this experience, but consider that this 
protection is relative and not absolute 

This monograph will form a useful book of reference 


Bone-grafting in the Treatment of Fractures 
By J R Armstrong, MD, MCh, FRCS, 
A/W /Comm R A F M S , and Surgeon-in-Charge 
of an RAF Orthopaedic and Fracture Centre , 
Registrar to the Orthopaedic Department and to the 
Fracture Climc, Charing Cross Hospital, London, 
Registrar to the Metropohtan Hospital, London 
With a Foreword by R Watson-Jones, B Sc , 
M Ch Orth , F R C S , Civihan Consultant m Ortho- 
pedic Surgery of the RAF 9I x 6| in Pp 175 
4 - XU, with 204 illustrations 1944 Edinburgh 
E & S Livingstone Ltd 25s net 

This book gives a thorough and detailed account of the 
techmque of onlay grafting The modifications neces- 
sary for each bone and the surgical approaches to it are 
carefully described The treatment of the subject is 
severely practical — perhaps too exclusively so In a book 
of this size It might have been an advantage to deal at 
greater length with the development of bone-graftmg, 
and the discussion of the prmciples on which the practice 
depends might well have been expanded In his concen- 
tration on the onlay graft the author is somewhat unjust 
in his estimation of other methods For instance, he 
condemns out of hand the shdmg inlay graft for the tibia 
in spite of the fact that it has the advantage of makmg 
unnecessary the borrowing of bone from the soimd limb 
and that it is successfully employed by many surgeons 
Further, for internal fixation in a recent fracture of the 
radius, he prefers to borrow bone from the tibia to using 
equally satisfactory and more readily available vitalhum 
plate 

Since the book was written, the use of cancellous bone 
from the ihum, often in the form of chips, has been 
greatly extended and very good results have been obtained 
by this method A second edition would no doubt be 
considerably modified by this experience 

The book is beautifully illustrated and produced on 
fine paper 


Urological Surgery By Austin Ingram Dodson, 
M D , F A C S , Professor of Urology, Medical Col- 
lege of Virgima , etc With contributions by seven 
authors 9J x in Pp 768, with 576 lUus- 
trations 1945 London Henry Kimpton 50s net 

The appearance of a new work covermg an extensive 
subject and written by one author is somethmg of an 
event, and although there are seven other contributors 
to this volume their share is only six chapters out of a 
forty-six , the mam body comes from the pen 
of Dr Dodson alone His first intention was to write 
on Surgical Treatment, and although it was later decided 
to include some pathology and diagnosis the original 
idea pervades the book , there is httle pathology but 
much treatment 

Some of the views are m divergence with those held 
on this side of the Atlantic Radiation is claimed as the 
most popular method of treatment of bladder tumours, 
whilst carcmoma of the perns is said to be radio-resistant , 
toe general impression here is the exact opposite Other 
differences of opmion between British and American 
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schools of thought are also apparent, and the book is 
certainly more American than international, very fctv 
references other than from American literature being 
quoted This is not to detract from its value as a 
practical guide to the surgical urologist , in it he will 
find detailed instructions for the performance of almost 
every operation in urology, including eleven methods of 
nephropexy ' 

Used as a reference book for the practising surgeon 
It IS invaluable , it is well produced and profusely illus- 
trated, and IS a monument to the experience and mdustiy 
of the author It is also very good value for the money 


The Principles and Practice of Rectal Surgery By 
William B Gabriel, M S (Lond ), F R C S (Eng ), 
Surgeon to St Mark’s Hospital for Cancer, Fistula, 
and other Diseases of the Rectum , Surgeon to the 
Royal Northern Hospital Third edmon 9} 6 

in Pp 432 f IX, with It coloured plates and 237 
illustrations, some in colour 1945 London H K 
Lewis &. Co Ltd 45» net 

This new edition of this well-known work will be very 
welcome not only among those who are interested in 
this branch of surgery, but with surgeons generally 
The second edition was reviewed in the British Journal 
OF Surgery m 1937, and the present issue reflects the 
very large experience which has been enjoyed by the 
author during the intervening eight years and gives a very 


thorough representation of contemporary rectal surge 
at Its best The bool has been thoroughly revised ai 
without any great addition to its swe has been improv 
in many ways, including the addition of several m 
illustrations and coloured plates With scarcely a 
exception the illustrations arc of a high order and t 
plates are successful reproductions of excellent pictun 
Two chapters have been added, one on procti, 
and the other on carcinoma of the anus and anal can; 
The teaching has the merit of a sound pathological bac 
ground and reflects tlic high standard of the work whii 
has for so long been carried out in the laboraioncs 
St Mark’s Hospital under the supervision and stimul 
of Dr Clement Dukes The operative proccdut 
recommended arc described with great care and deta 
while many points which might otherwise be in dou 
arc elucidated by suitable diagrams One of the ve 
valuable parts of the book is the references to the aftc 
histones of patients, which make a storehouse of valuab 
information The impact of the war has not left th 
field of surgery untouched, and the section on gunsh 
injuries is timely In many places there is cviden 
of the author’s wide knowledge of the literature of b 
subject and there is also appropriate acknowlcdgme: 
of the contributions of other workers in this field Th 
edition continues the high standard which was set wht 
the book was first published and will do much to susia; 
the reputation of rectal surgery as earned out at St Mark 
and as reflected in the practice of British surgery m th 
field 


BOOK NOTICES 

[The Edttonal Committee acknowledge with thanks the receipt of the following volumes A selection will 
be made from these for revietu, precedence being given to nexo booh and to those having the greatest 
interest for our readers ] 


A Textbook of Surgery By John Homans, M D , 
CUnical Professor of Surgery, Emeritus Compiled 
from Lectures and Other Writings of Members of 
the Surgical Department of the Harvard Medical 
School Sixth edition 9§ x 6^ in Pp 1278 + 
vm, with 530 illustrations 1945 Springfield, III 
Charles C Thomas (London BaiUibre, Tindall 
& Cox ) $8 00 

L’Urographie Intra-verneuse (U I V ) By Bernard 
Fey and Pierre Truchot 9I x m Pp 213 + 
vin, with 242 illustrations 1944 Pans Masson 
et Oe 320 fr 

The Training and Employment of Disabled Persons 
A Preliminary Report 9 x 6 in Pp 302 + vi 
1945 Montreal International Labour Office 6s 

Plaster of Pans Technique in the Treatment of 
Fractures and Other Injuries By Lt -Col T B 
Quigley, M C , M D 94 x 6 in Pp 107 + xiv, 
with 103 illustrations 1945 New York The 
Macmillan Company i8s net 

Demonstrations of Operative Surgery for Nurses 
By Hamilton Bailey, F R C S , Surgeon, Royal 
Northern Hospital, London , etc 81 X 5I in 
Pp 348 4- vm, with 531 illustrations, some in colour 
1945 Edinburgh E & S Livingstone 21s net 

Le Catgut Les Ligatures et les Sutures chirurgicales 
a travers les Ages By Dr A Fandre With a 
Preface by Professor Louis Bruntz, Nancy 9I x 
64 m Pp 651 + vm, with 137 illustrations 1944 
Pans Masson et Cie No price stated 


Illustrations of Regional Anatomy' B E B 
Jamieson, M D , Senior Demonstrator and Lecturer 
Emeritus, Amtomy Department, University, Edin 
burgh Sixth edition 7I > 6 in 320 plates Ii 
seven sections or in one bound volume (75 s net) 
1945 Edinburgh E S. S Livingstone 

An Introduction to Clinical Surgery Surgica 
Wherefores and Therefores A Reasoned Explana- 
tion of Surgical Note-taking By Charles F M 
SAINT, CBE, MD, MS, FRGS (Eng) 
FRAGS, Professor of Surgery, University of Cap; 
Town 81 x 5I m Pp 293 + mu 1945 Cap; 
Town Published for the Post-Graduate Press bj 
The African Bookman 25s 

Facial Prosthesis By Arthur H Bulbulian, M S 
DDS, FACD, Director, Museum of Hygieni 
and Medicine, The Mayo Foundation, Rochester 
Minn 94 X 6 in Pp 241 + vm, with 202 illustra 
tions 1945 London and Philadelphia W B 
Saunders Co Ltd 25s net 

A Manual of Surgical Anatomy Prepared under th 
auspices of the Committee on Surgery of the Divisioi 
of Medical Sciences of the National Research Council 
by Tom Jones, Professor of Medical and Denta 
Illustration and Head of Department of Illustratioi 
Studios, University of Illinois Medical School, anc 
W C Shepard, Art Editor, W B Saunders Co to: 
X 8 in Pp 195 -J- xvi, with 267 illustrations, I 53 » 
colour 1945 London and Philadelphia W B 
Saunders Co Ltd 25s net 
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PAINFUL PHANTOM LIMB TREATED BY HIGH CERVICAL 

CHORDOTOMY 

REPORT OF TWO CASES 

By MURRAY A FALCONER and JOHN S B LINDSAY 

FROM THE department OF NEUROSURGERY, OTAGO MEDICAL SCHOOL AND THE DUNEDIN HOSPITAL, NEW ZEALAND 


The lot of a patient, who after amputation expenences 
pain in his missing limb, may become pitiful 
Indeed, some of these sufferers have sought release by 
smcide Although it is well known that an absent 
hmb commonly persists as a phantom, it is not 
generally appreciated that it may become the seat of 
genmne pain, and all too often the unhappy patient 
IS regarded as the victim of a psychological 
disturbance 

Judgmg by reports in the hterature, the treatment 
of painful phantom limbs has been for most surgeons 
a disappointing experience (Bailey and Moersch, 
1941 , White, 1944) In a few cases the excision 
of tender end-bulbs on the divided nerves or adherent 
scars m the stump has proved beneficial In others 
mterrupuon of the sympathetic pathways from the 
hmb, either by infiltrauon with a local ansesthetic or 
by sympathectomy, has reheved pain Sometimes, 
mdeed, a single injecuon of local antestheuc around 
the sympathetic ganghonated cham has produced 
prolonged and even permanent benefit (Leriche, 
1939 , Livmgston, 1938) Unfortunately, however, 
these simple measures do not reheve all patients, and 
when they fail the problems of treatment become 
difficult and formidable Many procedures have then 
been tned, but none have gamed general acceptance 
Destructive procedures on peripheral nerves, nerve- 
plexuses, or nerve-roots, and the intra-arachnoid 
mjecUon of alcohol, have usually failed (Riddoch, 
1941 , White, 1944) Division of the lateral spmo- 
thalamic tract withm the spinal cord has proved 
successful m some hands for painful phantom m the 
lower hmb (White, 1944), but not in all (Bailey and 
Moersch, 1941) , and recently the operative excision 
of areas of the sensory cortex has been recommended 
instead (de Guuerrez-Mahoney, 1944) In fact 
surgical treatment has failed so often that many 
authorities regard patients with painful phantom 
hmb as psychoneurotic (Bailey and Moersch, 1941), 
and some surgeons have even considered performing 
prefrontal leucotomy (White, 1944), a procedure 
which is only doubtfiiUy justifiable 

One of the difficulues with spinothalamic tract 
section has been to secure a sufficiently high level 
of analgesia, parucularly when the upper hmb is 
concerned To be effective the tractotomy must 
produce complete analgesia not only of the segmental 
VOL xxxiii — NO 132 


levels of the missing hmb, but also for a short distance 
above this If the lower hmb alone is concerned, 
the necessary analgesia can readily be obtamed by 
anterolateral chordotomy performed m the upper 
thoracic region If, however, the upper hmb is 
mvolved, it is difficult to produce the necessary 
extent of analgesia by tract section no matter how 
high the level at which it is performed This may 
explain why, when high cervical chordotomy has 
been tried for painful phantoms in the upper ex- 
tremity, only partial successes have been observed 
(Foerster and Gagel, 1932 , de Gutierrez-Mahoney, 
1944, White and Smithwick, 1942) J C White 
(1944) with his great expenence states, “ So far I 
have had no opportumty to attempt a high section of 
the spinothalamic tract for phantom pam in the arm, 
and have been unable to find any successful report 
of Its accomphshment ” * 

It seems appropriate, therefore, to describe 2 
cases of painful phantom in the upper hmb which 
were reheved by high cervical chordotomy performed 
by controlled graduated division under local 
anesthesia Neither had been benefited by previous 
blocking of the sympatheuc and penpheral nerve 
pathways Observations were made m them which 
throw hght on the mechamsm of pam-production m 
painful phantom limbs Together they show that 
at least some cases of painful phantom upper hmb, 
hitherto regarded as intractable, can be reheved by 
operation 

CASE REPORT 

Case I —Army corporal, aged 27 years, suffering 
from causalgia m a phantom hand following 
traumatic amputation of an upper hmb 


* Since forwardmg this paper for publicauon, we 
have learnt that Mr Lancelot Bromley has an apparently 
successful case, which he operated on in 1923 and 
published in Guy’s Hospital Reports for April, 1930 
The anterolateral column on the contralateral side of 
the spinal cord was divided at the level of the 3rd 
cervical segment, while the 3rd and 4th posterior cervical 
roots were divided on the same side The patient was 
comple^y reheved of all pam in his phantom upper 
hmb When examined four years later he exhibited 
impairment of pam sensibihty below the 6th thoracic 
segment, but not above this level 
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This soldier^ referred m May, 1944, to the Neuro- 
surgical Unit, Dunedin Hospital, by Lt -Col J J 
Brownlee, N Z M C , had had his right forearm blown 
off at the elbow-joint by an 88-mm shell twenty months 
earlier, while he was on active service in the Middle East 
In addition, he sustained several superficial injuries m 
the base of the neck, the lobe of the right car, and the 



Fig 343 — Case i Photograph after operation, showing 
appearances of stump as well as the upper limits of area ol 
analgesia 


right temporal region from fragments of the exploding 
shell, but these did not cause residual symptoms He 
was tmconscious for a minute or two Tour hours later 
at a C C S his arm was re-amputated through uninjured 
tissues at the junction of the middle and lower thirds of 
the humerus The stump healed promptly without any 
trace of infection 

From the time of wounding this soldier had com- 
plained of a severe, constant burning pain in his phantom 
right hand It was most evident in the thumb and mdc\ 
fingers, but from these digits it spread across the knuckles 
to involve the middle and little fingers, and also radiated 
to the dorsum of the wrist Usually the pain was bear- 
able, but at times it became intense The phantom hand. 
Itself, felt of normal size and shape, except that the ring 
finger was completely missing It was connected by a 
shortened phantom forearm to a phantom elbow perched 
at the end of his stump The phantom forearm and hand 
were held flexed, as in a sling The phantom fingers 
could be moved voluntarily, but with great mental effort , 
otherwise the hmb was immobile At times the fingers 
would slowly extend spontaneously, and these involuntary 
movements were associated with agonizing intensifica- 
tion of his pain Otherwise there were no known 
aggravating factors, and in point of interest neither 
morphine nor alcohol appeared to have much influence 
on his appreciation of pain He had undergone three 
secondary operations on his stump for the excision of 
terminal neuromas and for alcohol infiltration of the major 
nerve-trunks, all without relief 

This man’s files showed he was a brave soldier He 
was a well-built, intelhgent fellow, who had been regarded 
with suspicion by psychiatrists “ particularly because his 
pam did not appear to have an anatomical distribution ” 
He had been examined several times under pentothal 
narcosis, but nothing was found in his past record or in 
his family history to suggest an inborn tendency to 
develop undue psychological strain We were therefore 
surprised to find on examination nothing to explain his 
symptoms His amputation stump was faultlessly 
constructed, and of normal colour and temperature 
{Fig 343) At least two small neuromas could be pal- 
pated well away from the end of the bone, but though 
these produced tingling sensations in the phantom when 
pressed upon, they did not affect his spontaneous pain 


Here, then, was a man of exemplary type, complaining 
bitterly of pain in a phantom limb, but without any 
features cither in his stump or elsewhere to account for 
It We decided to test out the effect of blocking of the 
sympathetic and peripheral nerve pathways 

The upper three thoracic sjmpathctic ganglia on the 
right side were infiltrated each with 10 c c of i per cent 
procaine (modified Labat’s technique) The right pupil 
constricted (Horner’s sjndrome) The skin temperature 
of the stump recorded by a thermocouple rose graduallj 
within a quarter of an hour from 26” to 32° C , whereas 
simultaneously the temperature of the corresponding 
point on the sound limb fell from 26° to 24“ C (room 
temperature 21“ C) Although a sjmpathetic block 
was thus shown to be present, the pain remained unabated 
He, however, volunteered that his phantom hand felt 
warmer than before the test 

At the end of an hour, and while the sympathetic 
block was still complete, the brachial plexus in the 
posterior triangle of the neck was infiltrated with 40 cc 
of I per cent procaine This resulted in complete 
analgesia and anxsthesia of the stump, including both 
the anterior and the posterior axillary folds, and also the 
outer aspect of the arm up to the insertion of the deltoid 
muscle The patient said that his pain was still unaltered, 
although his hand now felt colder Thus the pain had 
not been relieved by the measures usually advocated 
This failure of response to blocking of the brachial plexus 
indicated that any further operative attacks on peripheral 
nerves, and probably on posterior nerve-roots as well, 
would be fruitless The man was dcspcratclv anxious 
to be relieved of his pain, and prepared to go to anv 
reasonable lengths Operative section of the spino- 
thalamic tract was therefore advised 



Tig 344 — Sketch illustrating procedure of high cervical 
chordotomv The slip of the ligamentum denticulatum 
between the 1st and and cervical nerves has been divided, 
and the cord rotated preparatory to section of the antero- 
lateral column 

Laminectomy of the upper three cervical vertebra: 
was performed under local anxsthesia after preliminary 
sedation with morphine (gr \) and with the patient 
prone The spinal cord appeared normal The shp 
of the ligamentum denticulatum on the left side between 
the 1st and 2nd cervical nerve-roots was divided, and the 
cord rotated through about 45° in order to bring the left 
anterolateral column into view (Fig 344) Next, a 
tenotome was inserted to a depth of 2 5 mm midway 
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between the ist and 2nd cervical roots and about 2 mm 
in front of the hne of attachment of the hgamentum 
denticulatum, and was then carried forwards until its 
pomt emerged on the surface in the hne of the anterior 
nerve-roots This cut was painlesSj but we noted that 
the patient complained of headache whenever arachnoidal 
strands spanmng the subarachnoid space were pulled 
on, whenever the cord was rotated sufRciently to put 
nerve-roots on the stretch, or whenever sufficient cerebro- 
spinal fluid was sucked away to dry the cord within the 
foramen magnum 

This first cut had no effect on the painful phantom, 
but the anesthetist reported that it had numbed the 
body below the anterior aviUary fold It was therefore 
deepened to between 3 and 4 mm , whereon the patient 
said that his pain was now vague, and examination dis- 
closed that the inner side of the stump was numbed to 
pin-prick but not the outer side A third cut was then 
made to just over 4 mm deep and was carried forwards 
to between 3 and 4 mm in front of the anterior nerve- 
roots (Fig 345) The patient now volunteered his pam. 
was gone At no stage of the operation was the patient 



Fig 34s — ^Diagrammatic cross section of the cervical cord 
to show extent of the chordotomy in Case i 


told of what was being done, or of what sensations he 
could expect His behaviour impressed all by its 
genumeness Durmg the closure of the larmnectomy 
wound, general anesthesia was induced with sodium 
pentothal admmistered intravenously The patient’s 
convalescence was uneventful 

FoUowmg operation the patient continued to be 
aware of his phantom, but no longer felt pain in it He 
exhibited certam interesting neurological signs These 
were on the right side complete loss of pam sensibility, 
of temperature sensibihty, and of tickle sense over the 
hmbs and trunk below the 4th cervical dermatome 
{Ftgs 343, 346), and on the left side a Horner’s syndrome 
evidenced by ptosis of the left upper eyelid, by constric- 
tion of the left pupil, by gross dirmnution of thermo- 
regulatory sweating (Guttman’s chmazarm method) 
over the left side of the face, head, and upper hmb, with 
only shght impairment over the left side of the body 
below that, and by dimmution of the pilomotor reflex 
on the left side of the chest These left-sided signs 
suggest that the left tecto-spmal tracts had been divided 
m addition to the spmothalamic tract There was no 
detectable impairment of tactile, postural, vibrational, 
and 2-point discrimmative sensibihty on either side of 
the body, except for a narrow zone of diimmshed sensi- 
bility over the upper part of neck on the left side ( ’ C 2 
dermatome) There was no loss of testicular pain on 
either side 

This patient was discharged from hospital 3 weeks 
after operation When seen more than a year later, has 
phantom was still painless and his residual sensory 
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neurological signs were unchanged The left-sided 
Horner’s syndrome had disappeared He was back 
at work without any disabihty, other than that due to 
the absence of the amputated limb 

Case 2 —War pensioner, aged 33 years, suffering 
from casualgia in a phantom hand following sur- 
gical amputation of an upper limb 

This man, referred by Dr R H Q Baxter, had had 
his left elbow shattered by a smper’s bullet while serving 
m Crete m May, 1941 A field dressmg was apphed, 
and then under great difficulties he was evacuated to 
Egypt By the time he reached Alexandria he had 



Fig 346 — Case i Extent of loss of pam, temperature, 
and tickle sensibility followmg chordotomy Touch and 
postural sensibility were preserved 

developed gas gangrene, and so 8 days after wounding 
his arm was amputated below the upper third of the 
humerus He caimot recall the events of the next month, 
probably on account of toxaemia His stump became 
septic, and more than five months went by before it 
healed 

As soon as he regained consciousness he was aware 
of pain in the phantom hand and m his stump The 
phantom hand felt a httle smaller than the normal, 
and lay at some distance from the stump It was, 
moreover, incomplete, for the only portions which he 
could defimtely discern and m wiuch he could locate 
his pain were the thumb, which he could identify 
separately, and the fingers, which he could only group 
together These digits were held sennflexed, and kept 
sqmrmmg together continuously Voluntarily he could 
move them a httle, but the effort made his pain intoler- 
able The pain also became severe with emotional 
stress, such as seeing blood-curdhng pictures at the 
cmema or hearmg other people discuss their wounds It 
was not affected by pleasurable excitement, nor by 
morphme or alcohol In addition to the pam m the 
phantom, there was also a continuous but less severe 
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ache throughout the stiunp A year after wounding he 
underwent an operation for trimming the stump and 
excismg neuromas, but without rehef 

This man’s past record and bearing, like that of Case 
I, were beyond reproach On his return to New Zealand 
towards the end of 1941 he had re-entered the Civil 
Service as a clerical worker, and in spite of his pain had 
risen to a responsible post It was in the course of his 
official duties that he encountered the first patient, and, 
impressed by the result, he initiated arrangements for 
his own admission to the Neurosurgical Unit 



Fig 347 — Case 2 Photograph after operation showing 
appearances of stump as well as upper limits of area of analgesia 
The drooping of the right upper eyelid, the constriction of the 
right pupil, and the laminectomy incision can also be seen 

On examination little abnormal was found The 
stump was well-formed, and of normal colour and 
temperature {Ftg 347) Pm-pnck and hght touch were 
felt a httle more acutely than usual over the end of the 
stump, but there was no tenderness Several neuromas 
could be palpated, and pressure over some of them caused 
pain in the fingers The same investigations were made 
as in Case i A procaine block of the upper three 
thoracic sympathetic ganglia had no effect on the pain, 
although the block was complete as demonstrated by 
the occurrence of a Horner’s syndrome and by the 
complete absence of thermo-regulatory sweating in the 
left face and left fore-quarter Similarly ansesthetiza- 
tion of the brachial plexus with procaine solution was 
without benefit 

This man, then, was a case of painful phantom limb 
similar m most respects to the first The only points of 
difference were that the initial amputation had been 
surgically performed and not traumatic, while his wound 
had been mfected Although we cannot tell whether 
pain was present in his phantom immediately following 
amputation, it was noticed immediately clear conscious- 
ness was regained some four weeks later These differ- 
ences, we felt, were not fundamental The same pro- 
cedure as in Case i, namely, a high cervical chordotomy, 
was therefore recommended 

The result was similarly beneficial, but incidently 
revealed an important hazard in this operation Lamin- 
ectomy of the upper three cervical vertebra was per- 
formed under local antesthesia, and the cervical cord 
exposed by opemng the dura Rotation of the cord 
proved slightly more difficult than in Case i, and before 
It could be accomphshed properly the upper three shps 
of the hgamentum denticulatum on the right side had 
to be divided It is interesting that rotation of the 
cord and traction on subarachnoidal strands again 
caused pam, although sucking out of cerebrospinal fiuid 
this time had no effect The anterolateral column was 
then sectioned in stages at the same level as m Case i 
(1 e , midway between C i and C 2 nerve-roots) Before 
this could be done a tiny artery on the surface of the 


cord which crossed the hne of section had to be coagulated 
with a finely-controlled diathermy current applied via a 
fine hook, and then divided The first cut to a depth 
of 2 5 mm produced analgesia extending up to the 3rd 
thoracic segment only, and did not affect the phantom 
As the cut was deepened the patient said his spontaneous 
pain lessened, but it did not finally disappear until the 
point of the tenotome had penetrated the cord to a depth 
of between 4 and 5 mm immediately in front of the 
line of the hgamentum denticulatum, and had emerged on 
the anterior surface 3 to 4 mm in front of the hne of the 
anterior nerve-roots The cuts were bloodless The 
patient now volunteered that he was free of pam, but to 
our consternation his right arm and right leg appeared 
paralysed, although just prior to the last cut he had 
moved them well The closure was then carried out 
tmder intravenous pentothal anaisthesia 

Fortunately within an hour of returning to the ward 
he once more began to move his right limbs Thereafter 
lus convalescence was straightforward He proved to 
have been completely relieved of his pam, but his phantom 
persisted He showed sinular post-operative signs to 
Case 1, VIZ loss of superficial and deep pain sensibility 
and of temperature sensibihty on the left side below the 
C 3 dermatome, and a right-sided Horner’s syndrome 
associated with dimimshed thermo-regulatory sweating 
over the right side of the body, marked in the upper half 
and only slight below the costal margin {Ftgs 347, 348) 



Fig 348 — Case 2 Extent of loss of piin temperature 
and tickle sensibility following chordotomj Touch and pos 
tural sensibility were preserved 

Once again the sensations of touch, posture, vibration, 
and 2-point discrimination were unaffected Fortunately 
he had no residual weakness of the right limbs, although 
the right abdominals were diminished, and the right 
plantar response remained extensor for three months 
before beconung normal again 

This man was discharged from hospital three weeks 
after operation and shortly afterwards resumed work 
When re-examined six months later he was still free of 
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p ain in his phantom hand, which in the meantime had 
receded until it projected from the end of his stump 
The Homer’s syndrome had disappeared, but the other 
neurological signs remained Although he no longer 
had pam and temperature sensibility below the left clavide, 
he remarked that, if he wore rough clothes or had a hot 
shower bath, he felt an annoying sense of pins and 
needles in his trunk and left thigh These sensations 
were only occasionally present and did not inconveni- 
ence him His only disabihty was the loss of his hmb 

DISCUSSION 

The descriptions of their painful phantoms given 
by our ttvo patients are similar to accounts of other 
cases related by Riddoch in his presidential address 
on “ Phantom Limbs and Body Shape,” dehvered 
to the Neurological Section of the Royal Society of 
Mediane in 1941 Fortunately the medical pro- 
fession and the educated laity are now sufficiently 
well informed to regard no longer such accounts vnth 
disbehef or even with accusations of insamty The 
purely descriptive details, therefore, need not be 
further considered The more important features 
are those which throw hght on the mechamsm of 
pam production in phantom limbs and their treat- 
ment 

Probably much of our confusion of thought 
regardmg painful phantoms anses from failure to 
recogmze that there is more than one cause of pain 
Many cases are reheved by interruption of peripheral 
nerve or sympathetic nerve pathways, but a few, 
as exemplified by our own nvo patients, are not 
Surely dus suggests that in these two groups the 
mechamsms by which pam is produced are different 
It may be profitable, then, to mquire whether there 
are any other differences between these two groups 
so that we can learn to recogmze and distinguish 
them more readily, and hence to treat them with 
greater understanding 

Lenche (1939) pomts out that usually pam does 
not appear in a phantom hmb until some weeks 
or even months have elapsed smce amputation, gnd 
moreover is often associated with bummg sensations 
and with vasomotor and trophic disturbances m the 
stump Itself The exciting factor appears to be one 
of irritation of nerve-fibrils either withm or around 
the neuromas which form at the ends of divided 
nerves Lenche states that when the nerve-fibrils 
primarily excited are peripheral nerve-fibrils within 
the neuroma, pain can be reheved by blockmg on 
sections of the nerve-trunk, when, however, the 
nerve-fibnls primarily exated are sympaffieuc 
nerve-fibrils surrounding the neuroma, pam can be 
reheved by sympathetic block or sympathectouiy 
Such a subdivision does not concern us here, for the 
type of case which we have described is that m which 
procedures on peripheral and sympathetic nerves 
prove unavaihng, and m which pain appears to arise 
m nerve-cell stations situated within the central 
nervous system 

Lenche also describes a small group m which 
pam m an absent hmb appears immediately following 
amputation, is not associated with any appreciable 
disturbances m the stump, and is not relieved by 
infiltration of the appropriate sympathetic and 
peripheral nerves with local anaesthetic solunons 
Our two cases probably belong to this small group, 
although in only one could we be certain that pam 
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appeared immediately on amputation The mechan- 
ism of pam production in this group Lenche regards 
as “ inexphcable ”, and he likens it to “ a sort of 
instantaneous fixation in the memory of a scene 
suddenly reahzed and converted mto an obsession ” 
In our uvo cases, however, we have strong evidence 
that symptoms were not hysterical, for in both 
during the course of operative procedures the nature 
of which the patients were unaware of, pain was lost 
at the appropriate moment 

By infiltrating the sympathetic and/or peripheral 
nerve pathways with local gnaesthetic solutions, we 
can gam information which will gmde us in treatment 
Sympathetic block may prove of therapeutic as well 
as diagnostic value, because rehef, even when con- 
ferred by only a single infiltration, may be prolonged 
or even permanent (Lenche, 1939 , Livmgston, 
1938) If, then, there should be a recurrence, the 
sympatheuc block can be repeated or else a sym- 
pathectomy performed Similarly, when infiltration 
of the peripheral nerve-trunks affords rehef, 
excision of neuromas can be considered In this 
connexion Lenche raises a word of cauuon, for he 
points out that neuromas will recur, as their formation 
is the usual repair mechamsm after nerve severance, 
and probably will agam cause trouble He therefore 
advocates that, instead of excision, the nerve-trunk 
above the neuroma should be divided and then re- 
sutured Boldrey (1943), however, prefers to excise 
the neuroma, and to bury the stump of the nerve m 
a drill hole made through a neighbourmg bone 
If blockmg of the peripheral and sympathetic 
nerve pathways fails to reheve pain, destructive 
operations on these pathways will prove useless 
Even after such procedures as the extensive division 
of the posterior nerve-roots and the mtra-arachnoid 
mjecDon of alcohol, the painful phantom persists 
unchanged, no matter how much the stump may be 
denervated (Riddoch, 1941 , White, 1944) Only 
two types of operative procedure appear to offer 
prospects of rehef They are, first, division of the 
lateral spinothalamic tract, and, secondly, ablation 
of the appropriate area of the sensory cortex 

Our two cases show that, provided due techmcal 
precautions are taken, similarly beneficial results 
can be achieved by high cervical chordotomy for 
painful phantoms in the upper hmb as have already 
been achieved by high thoracic chordotomy for 
painful phantoms in the lower hmb The past 
failures of high cervical chordotomy are responsible 
for the suggesuon (White, 1944) that division of the 
spmothalaimc tract within the medulla (Schwartz 
and O’Leary, 1941 and 1942 , White, 1941) or even 
higher still in the midbrain (Walker, 1942) would 
prove after a trial to be preferable procedures 
However, in none of the pubhshed reports of these 
operations does a sufficiently high, and yet complete, 
level of analgesia appear to have been obtained 
May we digress for a moment to point out how 
greatly the pain of a phantom hmb resembles that 
which may occur in an intact hmb with a peripheral 
nerve mjury and which is commonly described as 
causalgia The pain of both conditions has the same 
physical characteristics, and just as cases of painM 
phantom can be divided mto two mam groups, so 
also can cases of causalgia There is first a group 
m which pam appears to arise m or around the 
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neuroma with nerve anastomosis or by sympathetic 
block or interruption There is also a group which 
cannot be reheved by such proceduresj but which 
we have found can be reheved by chordotomy 
Indeed, for the type of pain which we are particularly 
considering it does not matter whether the hmb is 
present or not 

The operation of spinothalamic tract section does 
not destroy the patient’s percepuon of a phantom 
or of his real hmb, but only abstracts from it the 
sensation of pain The stump continues to be 
serviceable for such purposes as bearing harness or 
carrying an artificial hmb The fact that in this 
minority of cases spmothalamic tractotomy reheves 
pain, whereas posterior rhizotomy does not, suggests 
that the pain-exciting impulses arise in the nerve- 
cells of the posterior horn of the spinal grey matter, 
and pass thence via the thalamus to the cerebral 
cortex, where they are perceived Possibly these 
nerve-cells become excitable because they no longer 
receive impulses from the axons of the receptor 
neurones in the spinal gangha A somewhat 
analogous phenomenon of spontaneous excitabihty 
occurs when nerve-cells in the sympathetic gangha 
are cut off from higher control by preganghomc 
sympathectomy (Govaerts, 1939) Should this 
hypothesis be true, one might explain the observation 
of Bailey and Moersch (1941) that digital pressure 
over the main nerve-trunk above the amputation 
may cause the phantom to disappear, whereas 
cutting the nerve will not Pressure over intact 
receptor nerve-fibres cut off from normal stimulation 
by sensory nerve-endings may excite impulses in 
them which pass up and temporarily control the 
dorsal horn cells 

So far the dehberate treatment of painful phan-- 
tom hmb by ablation of the appropriate sensory area 
in the post-Rolandic convolution has apparently 
been tried in only a single case (de Gutierrez^ 
Mahoney, 1944), although others have considered it 
A successful result was obtained, but fuU details of 
the case are not given This type of procedure iS 
based on a chmcal observation by Head and Holmes 
(1911) that a lesion of the parietal lobe, by destroying 
the recogmtion of posture, abohshes at the same time 
the phantom hmb Presumably the impulses which 
give rise to a phantom reach consciousness in the 
parietal cortex This type of operative procedures 
when compared to spinothalamic tractotomy, has 
the disadvantage that it destroys postural and other 
discriminative sensations in the stump, and sO 
renders the stump functionally useless for such 
purposes as carrying an artificial hmb 

Spinothalamic tract section may thus prove 
preferable to regional ablation of the sensory cortex 
The operation of high cervical chordotomy, howevers 
should not be entered upon hghtly, for it can be 
difficult and laborious, especially in thick-set in- 
dividuals It IS, moreover, hazardous, as the suddeh 
onset of a hemiplegia in our second case well illus- 
trates This hemiplegia disappeared rapidly, in- 
dicating that the pyraimdal tract had not beeh 
sectioned, and we do not know how it was produced 
Penfield (1943) has described a more serious hazards 


for following this operauon under local anesthesia 
one of his patients suddenly and inexphcably died 

Nevertheless, when a patient is suffering from 
genuine and intolerable pain, the surgeon must be 
prepared to take reasonable risks There is sufficient 
evidence to justify further trials of high cervical 
chordotomy 

SUMMARY AND CONCLUSIONS 

Pam occurring m a phantom hmb has the same 
characteristics as causalgia occurring in an intact 
hmb with a peripheral nerve injury There are two 
mam groups of cases — a group m which pain impulses 
appear to arise in or aroimd the neuromas on the 
divided nerves and can be reheved by excision of the 
neuromas or by sympathetic block or interruption , 
and a group m which painful impulses arise in the 
dorsal horn cells of the spinal cord and can be 
reheved only by section of the spinothalamic tract 
or by excision of the sensory cortex of the cerebrum 
Infiltration of the appropriate peripheral or sym- 
pathetic nerve pathways with a local anesthetic 
solution IS a useful diagnostic procedure for dis- 
tinguishing chmcally between these two groups 
When these diagnostic tests fail to give rehef, 
section of the spmothalamic tract is indicated and 
seems preferable to ablauon of the sensory cortex, 
because it does not destroy the phantom or the 
patient’s appreciation of his stump, but only abstracts 
from It the sensation of pain 

Two cases are described which well illustrate 
these points 

Our thanks are due to Professors W E Adams, 
F G Bell, J C Eccles, and F H Simrk for their 
help and advice, also to Miss M E Ogilvie and 
Mr C Weedon for assistance with the illustrations 
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VASCULAR TUMOURS OF THE SPINAL CORD ASSOCIATED 
WITH SKIN HiEMANGIOMATA 

By S SILVERAdAN 

MIDLAND NERVE HOSPITAL, BIRMINGHAM 


Although a number of cases illustraung the associa- 
tion of vascular tumours of the brain with a nEevoid 
condition of the face, known as Sturge’s disease, 
have been descnbed (Nussey and Miller, 1939), and 
the hst is constantly being added to, the analogous 
combmation of a vascular tumour of the spinal cord 
and a hsemangioma of a corresponding segment of 
the skin does not appear to have been so commonly 
observed 

Berenbruch (1890) described a case with three 
huge congemtal angiohpomata over the right pectoral 
muscles in a boy aged 16 , these were situated over 
the right scapula and latissimus dorsi muscle , there 
was a large plexus of veins along the spinal column 
connecting outwardly with an extradural angioma, 
and with the tumours of the back through the 
mtervertebral foramina There was an angioma 
of the cord substance itself from C 5 to D 3 

Cobb (1915) descnbed a case of a boy, aged 4, 
with congemtal naevi, the largest being 5 m in 
diameter , there were three on the right and one 
on the left side, in the cutaneous areas of the 7th, 
8th, and 9th dorsal segments A cluster of large 
pulsatmg vessels was found on operation, extendmg 
from the 4th to 9th dorsal segments of the spinal 
cord Cobb therefore suggested that naevi are of 
diagnostic value when a spinal cord lesion is present 
and that vascular tumours might be expected to occur 
in any organ with corresponding segmental innerva- 
tion 

Alexander (X922) descnbed a case with multiple 
naevi unrelated segmentally to a coexistent vascular 
spinal cord lesion 

In Rand’s case (1927) a pigmented naevus of the 
skm of the back, at the lower border of the right 
scapula, led to a pre-operative diagnosis of haeman- 
gioma of the cord, which was confirmed subsequently 
at operation 

Kaplan (1935) recorded the case of a woman, 
aged 27, with an extradural haemangioblastoma, 
opposite the laminae of D 5 to D 12, and a naevus 
just to the left of the 5th to 12th dorsal spines 

Sterlmg (1936) descnbed a case with a naevus 
behmd the right knee, and a segmentally related 
tumour of the spinal cord 

Johnston (1938) recorded the case of a boy, 
aged 5, with a naevus 8 cm m diameter just below 
the left scapula over the tenth rib, with symptoms 
and signs pointmg to a spinal cord lesion A 
sudden exacerbation of symptoms, due, it was 
thought, to rupture of one of the thin-walled blood 
spaces of an epidural hemangioma, at the level 
of the loth dorsal segment, was followed by death 
At autopsy an extradural hemangioma was found, 
extending from the 9th to loth dorsal segments 
of the spinal cord There was a locahzed area of 
atrophy of the cord opposite 

Karshner, Rand, and Reeves (1939) descnbed 
a case, in a boy aged 14, with scattered pigmented 


hemangiomata, especially in the region of the 5th 
to 9th thoracic dermatomes A pre-operative dia- 
gnosis of vertebral hemangioma, involvmg the 
region of the 7th thoracic vertebra, was made, and 
on operation a vascular extradural hemangioma 
involvmg the laimne of the 6th to 8th thoracic 
vertebre was exposed The dura was not opened 
Pathological examination of this tumour showed 
endothehum-hned channels filled with blood-cor- 
puscles, lying m a stroma of connective and fatty 
tissue They state that it remains quesuonable 
whether vertebral and epidural hemangiomata 
represent neoplasms or vascular malformations 
These are different from hemangioblastomata, bemg 
relatively bemgn, slow m growth, and not metastatic, 
with most of the accumulating evidence suggestmg 
a segmental origin 

Ewing (1940) menooned a case with an extra- 
dural angioma of the spinal cord and angiomata 
of both breasts, skm, mucous membranes, and 
lungs It IS not clear whether the skin angiomata 
were congemtal or due to secondary involvement 

Turner and Kemohan (1941) described, among 
a series of vascular tumours of the spinal cord, an 
epidural hemangioma associated with an angioma 
of the muscles and skin of corresponding metameres 
They classify angiomatous groins of the nervous 
system mto true tumours (blastomata) and mal- 
formauons (hamartomata) though they state that a 
neoplastic one may have had its origin in the confines 
of a malformation 

Wyburn-Mason (1943) collected several cases 
where skm nevi were associated with vascular 
tumours of the spinal cord One of these, m a 
woman aged 22, a case of Jefferson’s, had a cunous 
telangiectatic malformation of the subcutaneous 
tissue, covered in places by a keratimzation of the 
skm (angiokeratoma or angioma verruqueux) The 
naivi were of two types, one raised above the skm 
and of an indescnbable blue colour, the other fiat 
and more diffuse, forming typical telangiectases 
These were confined to the left side of the body 
and involved three areas — the dermatomes C 8 to 
D I, D 7 to D II, and L 4 to S 3 Autopsy showed 
telangiectases, mainly confined to the left side of 
the cord, in neuromeres corresponding to the affected 
skm dermatomes He suggests that such metamenc 
ntevi may frequently be associated with corresponding 
lesions of the cord, but are only brought to hght when 
hsmatomyeha occurs, as in this case He divides 
lesions into (a) Vascular lesions of the cord, which 
are either in the nature of telangiectases, caverno- 
mata, or cavernous angiomata, the latter with gliosed 
tissue between the vessels, or hemangioblastomata 
with intravascular endothehal-cell prohferation in 
the telangiectases (this latter is not usually the type 
associated with skin nevi) , and (b) The extradural 
variety (to which the case descnbed below belongs) 
— cavernous angiomata, with large vascular sinuses. 
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the walls being formed by endothehal cells, resting 
on a very loose connective tissue, which contains 
variable amounts of fat His view is that there is 
no direct connexion between metameric ntevi and 
a spinal vascular abnormahty, but that their coexist- 
ence IS due to a developmental disorder of the whole 
neuromyodermatome, and that neither of these 
abnormahties is dependent on the other 

CASE REPORT 

History — F G , female, aged 47, developed a 
gradually increasmg paraplegia since December, 1943, 
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both legs being affected equally She was then resident 
in London In August, 1944, in consequence of enemy 
action, she went to live in the country Here, whilst 
using a lavatory, the pan broke, and she sustained an 
extensive lacerated wound of her left buttock, necessita- 
ting the insertion of seven sutures, the wound subse- 
quently becoming septic Her doctor recommended her 
to leave the area, and she was evacuated to Birmingham 
She did office work right up to the time of the accident 
Since, then, however, she has been unable to walk 
without assistance, or holdmg on to objects There 
was nothing of note m the previous history Her 
husband and her two children, aged 24 and 22, are ahve 
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an extensive malformation of vessels along the thoracic 
cord {Fig 354 ) 

Course — On the evening of Nov 7 patient complained 
of much pain in the legs and paralysis of legs and toes , 
there was also dysuria on this and the following day 
Muscular power in the legs gradually improvedj but 
she was stiU unable to walk with assistanccj which she 
was able to do before the hpiodol A more defimte 
level of sensory loss was now obtained 

On Nov 22 there was still marked weakness of both 
legs She was barely able to do the heel-knee test on 


was in a type of vessel which might well respond to 
X-ray treatment Htemostasis was therefore secured, 
and the wound sutured with silk, in layers, two for the 
muscle and one each for the deep fascia, superficial fascia, 
and skin, without drainage, sulphamlamide powder being 
incorporated in the layers of closure Patient was shocked 
and rather cold after the operation, but soon picked up 
under the radiant-heat cradle Healing of the wound 
was uneventful 

A course of deep X-ray therapy to the mid-dorsal 
region followed 




Fig 355 — Charts showing sensors changes 


each side There was gross weakness of dorsiflexors in 
both feet, and of toe movements, left worse than right 
There was spasticity of both quadriceps muscles There 
was ansesthesia to cotton^wool up to the level of the fifth 
rib on both sides anteriorly, and up to the eighth thoracic 
spine posteriorly, with sacral sparing over buttocks 
only , thermo-anffisthesia and analgesia from L r to S 3 
on right and L 2-S 3 on left side , hypothermoaisthesia 
and hypo-algesia from posterior mid-thigh up to and 
including buttocks on both sides, and anteriorly up to 
level of fifth rib on each side {Fig 355 ) Rossolimo’s 
test was now positive on both sides There was normal 
pin, touch, and thermal sensation over the nasvus 

At Operation (Nov 23) — Under intratracheal 
mtrous oxide, oxygen, and ether antesthesia, a midline 
incision was made in the upper thoracic region {see scar 
m photograph. Fig 352) and the lamina of T 4 to T 7 
were removed This disclosed, immediately beneath, 
a mass of tangled blood-vessels which bulged into the 
gap made by removing the bone From its colour 
the mass appeared to be exclusively venous and there 
was no marked pulsation It extended over three full 
vertebra and lay outside the dura, both on the right and 
left of the middle line Excision or removal of a poruon 
for biopsy was not attempted owing to the risk of hamor- 
rhage It was thought that the vascular malformation 


A radiograph taken some time after the operation, 
with the patient tilted, showed that although there were 
still droplets of lipiodol present, none was present above 
the 9th dorsal vertebra {Fig 356) No abnormal calcifi- 
cations were present A radiograph of the chest show cd 
no definite lesion or abnormal vascular markings 

She had oedema of ankles and lower half of legs 
with trophic changes in both feet for a time, but these 
gradually subsided and sensation began to return, until, 
on May 2, 1945, sensation to pin-pnck, cotton-wool, 
thermal, and vibration sense was apparently normal 
There was still, however, some disturbance of joint 
sense She could stand without assistance, which she 
was not able to do previously, but was still unable to 
walk without assistance or holding on to objects In a 
few small scattered areas, the skin of the forearm became 
less deeply pigmented, in contrast to the remainder of 
the skin in this area 

DISCUSSION AND SUMMARY 

A case is described, in a woman aged 47, of a 
vascular extradural spinal cord tumour, at the level 
of the 6th to loth thoracic segments, whose presence 
was confirmed at operation, with also a very extensive 
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congenital nsvus, involving the 5th cervical to 10th 
thoracic dermatomes on the left side 

Symptoms commenced eleven months before 
operation, with acute exacerbations eight months 
later, and a fortiught before operation, the latter 


5 *'3 



Fig 3S6 — Anteroposterior radiograph of the thoracic and 
upper lumbar spme, shomng absence of lamina: of T 4-7 and 
lipiodol up to T 9 only 


following hpiodol mjection Discontinmty and pro- 
gression by a series of apoplectiform stages or 
‘ episodes ’ is characteristic of vascular tumours of 
the spinal cord 

The possibihty of the presence of a vascular 
abnormality in the corresponding segment of the 


spmal cord should be kept m mind in patients pre- 
senting themselves with signs and symptoms of a 
spmal cord lesion when there is a ntevus of the skin 
Though malformations of the spinal cord, due to a 
disturbance of mesenchymal development, similar to 
and usually in the same segment as that of the skin 
condition may be present, their presence may not be 
suspected imtil either hsemorrhage occurs or they 
increase m size, at any time, as in the case described 

The cases recorded in the hterature are reviewed , 
most of them are of a simple hsemangiomatous nature, 
corresponding to the skin condition, rather than 
hffimoblastomatous 

My thanks are due to Dr Wilhams-Walker, 
under whose care the patient was admitted to the 
Midland Nerve Hospital, for his kind assistance in 
the preparation of this paper , to Mr W H Sweet, 
Neurological Surgeon to the Hospital, who performed 
the operation, and who kindly allowed me to use his 
examination and operation notes , and to Dr J F 
Braiisford for the X-ray examinations 
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THE MANAGEMENT AND SURGICAL RESURFACING OF 

SERIOUS BURNS 

By PATRICK CLARKSON, Major, RAMC, and REX S LAWRIE, Major, RAMC 

SURGICAL SPECIALISTS TO AN ARMY AUXILLO-FACIAL SURGICAL UNIT 


This paper is based on the management of a senes 
of consecutive senous burns and the resurfacing 
problems presented by 192 of them 

The immense number of burns in this war has 
been chiefly due to petroleum products, phosphorus, 
and cordite, which m that order are the commonest 
causes of mihtary bums The problem which a 
bums casualty presents to the surgeon is a different 
one m each of the three phases, early, mtermediate, 
and late, through which all serious burns pass In 
each of the three Services, too, the bums problem 
has Its own emphasis 


The Navy is faced often with the task of pro- 
viding primary treatment for a large number of 
senous burns at the same time, and often imder the 
most difficult circumstances The RAF have from 
the first had a speaal mterest in the bums of exposed 
parts of functional importance — ^the hands and face 
No special type of bum is pecuhar to the Army, 
but Army hospitals, especially those in the Mediter- 
ranean theatre, probably see more of the extensive 
petrol bum with very large areas of skin destmction 
than are seen elsewhere , the majority of these are 
the result of accidents 
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Treatment in the primary phase of a burn is 
concerned chiefly with the preservation of hfe and 
prophylaxis of infection The majority of mihtary 
burns have their primary treatment at Casualty 
Clearing Stations in qmet periods, or at General 
Hospitals The theatre treatment of the battle 
casualty burn must be simple It consists usually of 
“ toilet, SVG” This is effective for most super- 
ficial burns, and litde later treatment is needed 
When the full-thickness of the skin has been des- 
troyed, the primary phase is followed by the inter- 
mediate and late phases of burns treatment with 
which this paper is concerned 

The intermediate starts in the second week It 
IS the period of heahng of the burn, and comprises 
the preparation of the patient and of the burnt area 
for grafting, and the application of grafts and then- 
care until heahng is complete Surgery in the late 
phase, that of rehabihtation, is necessary only for 
that minority of burns which primaiy cover does 
not give the best functional result The ideal 
treatment is to cover the raw area as early as possible 
'wrfn, new sVin whicju wi\l meet the fiii innc‘Qona\ 
and cosmetic need of the part, but a granulating 
surface will not always accept a thick free graft, and 
a thin graft always contracts later Because of this, 
some areas such as hands and face must be treated 
in two stages , a primary cover is provided by thin 
free grafts which are later excised and replaced by 
thicker grafts or flaps to reheve the disability of the 
thin tight primary cover 

Material on which this Paper is Based — 
For two years all serious burns reaching Main Base 
(first m North Africa and later in Italy) were referred 
to this umt, 800 cases were treated Of these, 
nearly 25 per cent involved the full thickness of the 
skin and were grafted This paper describes the 
management of these 192 cases and the resurfacing 
problems of their intermediate (or heahng) and late 
(or rehabihtation) phases 

The pohcy of the umt is to retain all cases until 
healed , each case is then assessed with reference 
to his capacity for duty in the Mediterranean theatre 
Sun sensitivity of recently healed burnt skin is com- 
mon in the Mediterranean and makes many cases 
unfit for further service there for at least 3-6 months 
Thus only 16 per cent of the 192 cases with full- 
thickness skin destruction returned direct to duty 
in this theatre 

The burns came from aU three 'Services, but 
Army personnel accounted for 80 per cent Over 
80 per cent of all cases had their primary treatment 
elsewhere In North Africa the time of arrival of 
cases varied between i week and 6 months , in Italy 
the interval has been more umformly 1-3 weeks, but 
in a number of cases was 8 weeks or more 

Of the 150 cases admitted to the Umt within 
24 hours of being burnt, nearly too came from 
naval incidents caused respectively by phosphorjis, 
cordite, and superheated steam 

Table I shows the incidence of causes of burns 
with full-thickness loss The battle casualties are 
higher in this group (40 per cent) than in the total 
burns, of which they constituted only 30 per cent 
The reason for this is that phosphorus, shell, and 
grenade burns almost always destroy the full thick- 
ness of the skin, and m tank burns there are often 


associated wounds and delays in treatment which 
predispose to secondary infective loss 


Table I — Incidence of Causes of Burns with 
Full-thickness Loss 


Accidents 

Petrol 

45 

per 

cent 

Other 

12 

» 


Electric 

2 

3 ) 

Battle Casualties 

Phosphorus 

16 

per 

cent 

Tank 

II 



Cordite 

6 



Petrol (battle) 

6 


Chemical 

2 


„ 


59 per cent 


41 per cent 


Table II — Extent of 192 Burns with Full- 
thickness Skin Loss 


Per Cent Body 
Area 


Per Cent 
Incidence 


o-io 

IP-20 

20-30 

30-40 

40-50 

50-60 

60-70 


28 

32 

18 

10 


5 

5 

I 


The extensive nature of most of the cases m this 
series is shown m Table II Seventy-two per cent 
involved over lo per cent of the body surface (that is, 
more than half the whole lower hmb , or both hands 
and head and neck) In 20 per cent of the cases one- 
third or more of the body surface was burnt All 
these were Army personnel and almost all of them 
were treated in Italy In North Africa very few 
bums of over 30 per cent body surface reached 
Algiers from Tumsia Everyone of the 13 cases 
which involved more than 50 per cent of the body 
surface was caused by petrol 

Table III — Analysing 192 Cases according to 
extent of Full-thickness Skin Loss 


Area of Full thickness 

Percentage 

hkin Loss 

Incidence 

sq cm 

0-100 

16 

100-300 

34 

300-500 

15 

500-1000 

12 

1000-2000 

17 

2000-5000 

6 


Table III classifies the cases in this paper accord- 
ing to the extent of the full-thickness skin loss This 
classification has been made without reference to 
the site, as the problems of resurfacing special areas 
are considered separately A primary concern of 
this paper is to show that the size of the granulating 
area is a major factor in the programme of treatment, 
but not in the time taken to heal it The cases 
described here are predominantly extensive areas 
of skin loss 68 showed over 500 sq cm loss In 
46 the loss of skin was over 1000 sq cm , that means, 
for example, almost total loss of the whole skin on a 
normal-sized thigh with the exception of a strip 
about 10 cm wide along the outer side, where the 
skin IS thickest , or the whole of the back and parts 
of the sides of a thigh, popliteal fossa, and calf, or 
most of the back from the base of the neck to the 
lumbar region 

The chmeal problem in these extensive cases is 
far wider than that of grafting alone Almost every 
patient with 1000 sq cm or more of raw granulating 
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surface is constitutionally ill until his raw area is 
substantially reduced below this figure The upper 
limit of granulaung area compattble with hfe is not 
known, but in this senes there were 4 cases with 
3000-5000 sq cm granulating, all of which survived 

The incidence of severe comphcating conditions 
in these cases was high The 46 cases with over 
1000 sq cm of full-thickness skin loss included i 
with severe typhoid, 4 with infective hepatitis, 6 
with severe malana, i with acute glomerulo-nephntis, 
I with glandular fever, 5 with blast lung, and 3 with 
fractured femur 

PRINCIPLES OF TREATMENT 

General Treatment — The main purpose of 
early treatment is to restore circulation This is 
done chiefly by hberal administration of fimds 
Progress is controlled by 3-hourly hemoglobin, 
blood-pressure, and pulse records for the first 24-72 
hours, and by fliud balance sheets 

Hb of 140-150 per cent is not imcommon a few 
hours after severe bums and the systohc pressure 
may be 40 mm of mercury or below There is 
evidence, which our matenal confirms, that this com- 
bination can cause renal anuna which never recovers, 
though the B P and Hb are returned to normal 
withm a few hours, by prompt energetic treatment 
This consists of fast plasma transfusions which are 
slowed down when the Hb returns to 100 per cent 
The patient is usually thirsty and should be given 
plenty to dnnk 

Withm a week profound anaemia commences and 
IS treated by repeated blood transfusions of 1-2 
pmts several times a week, aimmg at an average 
Hb of 80-90 per cent In cases of estensive sfcm 
loss It may be impossible to reach this Hb per cent, 
however intense the transfusion programme, and 
improvements following transfusion are hkely to be 
temporary With healing of the granulating surfaces 
by grafting the pauent becomes independent of 
transfusion 

As soon as they can take it, the patients are put 
on a special high-protem, high-sulphur, high-calone 
diet, consistmg largely of steak and eggs, with 
champagne, brandy, ice cream, and iced fruit juices 
Additional iron and vitamm C are given as medicines 
Neglect and ignorance are the only causes of gross 
emaciation in burnt patients They are often 
helpless and mcapable of feeding themselves and 
must be as patienriy and attentively fed as they are 
nursed Given a fiill, palatable, and balanced diet 
with a rapid resurfacing programme emaciation 
does not occur Once they are healed the protein 
and mtrogen loss ceases and a good appetite restores 
the metabohc balance 

It has been our practice to use pemcilhn only 
for a defimte purpose, such as the preparation of 
the surface for grafting or the treatment of some 
susceptible comphcation 

In summer &es and heat are a problem Apart 
from the discomfort they cause, they both threaten 
hfe and are controlled only by air-conditioned, fly- 
proof wards It is also important not to overheat 
the patient by covering him with cotton-wool dres- 
sings from head to foot As soon as the patient is 
fit enough, a physiotherapist starts work to encourage 
recovery of fraction and prevent contractions 


Hands, neck, and eyehds are the most important 
objecuves at first, and later large joints and re- 
education m walking The sahne bath is very 
valuable in re-estabhshmg hmb movements in 
extensive burns 

Evacuation and Travel of Burns — ^Burns 
travel well m the first few hours and all considera- 
tions should be subordinated to getting them withm 
6-12 hours to a General Hospital which can hold 
them, and give them full services 

If early evacuation is not possible the important 
thing to reahze is that, after their first theatre treat- 
ment and anesthetic, severe burns travel very badly 
and must be held for several days Most severe 
cases are qmte rafit for any journey by air or ambu- 
lance for a week after operation, and continue to 
be so, long after they are in need of the full facihties 
of a General Hospital The choice of time of 
evacuation to a General Hospital can be one of great 
difficulty and ultimately depends on the response of 
the individual burnt , but any serious case and 
all affecting 30 per cent area of the body should 
be held forward for 7-10 days after primary theatre 
treatment Circulatory collapse durmg transit is 
common m the ill cases and, if they have to be 
evacuated, they should have a plasma drip runnmg 
under supervision 

Local Treatment — The standard local treat- 
ment of all cases m Italy and most of those m North 
Africa, has been a dressing of S V G after an imtial 
gentle toilet with removal of dead skin, generally 
after pentothal anssthesia The method cannot 
be caUed ideal , there are serious objections to 
swathing a patient m vasehne and wool, particularly 
m hot chmates , fluid loss from the burnt surface 
IS not controlled and bacteriostasis is incomplete 
and not persistent In phosphorus burns there has 
been evidence that early removal of the particles 
and neutrahzation has averted fuU-thickness skin 
loss in some cases We have not used the method 
of cotton-waste compression 

SIGNIFICANCE OF DEPTH 

Much of the confusion of thought that envelops 
the subject of heahng of burns anses from failure 
to make the critical diagnosis between burns involving 
partial skin thickness and those with destruction of 
the whole thickness of the skin The former may 
be expected to heal naturally m 1-5 weeks, the time 
depending mainly on the depth to which the skin 
IS burnt The latter, however small, are almost 
invanably best treated by a skm-graft, and it must 
be clearly reahzed that an mdecisive expectant pohcy 
in these cases delays heahng inexcusably and often 
causes permanent cripphng or death to the patient 

The management of a burnt patient has thus 
two main aspects first, the metabohc problem , 
and, secondly, the diagnosis of full-thickness skm 
loss Early diagnosis of full-thickness skin loss is 
imperative because once it is made, all attention must 
be focused on preparing the patient and the surface 
for skm-grafting as early as possible It is well here 
to state the the time-table to which local and meta- 
bohc treatment must be geared, so as to shorten the 
pamftil and dangerous stages to the minimum, by 
achieving rapid surgical resurfacing, twelve to 
eighteen days after burning the areas of fuU-thickness 
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skin destrucaon can be accurately assessed and the 
sloughs exased under anesthesia Two days later, 
close-packed, thin patch grafts are apphed and one 
or two further apphcations of patch grafts may be 
needed for extensive burns at two- to three-day 
intervals , three to seven days after the last grafting 
operation the patient is healed — that is, on the 
twentieth to thirty-fifth day after injury This 
rapid time-table can be followed in the majority of 
cases, including many very extensive burns, and is 
the standard to be aimed at always As explained 
below, however, it reqmres close team-work and 
supervision, and in a proportion, particularly of 
comphcated cases and those seen later, primary 
resurfacing is not complete until forty to sixty days 

CLINICAL DIAGNOSIS OF DEPTH 

In taking the history it has been our routine to 
make notes of the agent and circumstances causing 
the burn, to record what the patient was wearing, 
and if his clothes caught fire It is not surprising 
that patients’ estimates of the length of time that 
they were being burnt are erratic, but it is generally 
true to say that a petrol-vapour explosion lasts only 
a second or so and causes only epidermal burns 

The flash of burmng cordite may last up to seven 
seconds and usually causes dermal burns with patchy 
full-thickness loss Burns with large areas of full- 
thickness loss generally give a history of prolonged 
exposure to the flames — roughly thirty to three 
hundred seconds — due to being splashed with flaming 
petrol, trapped in a blazing tank, wearing petrol- 
soaked clothes, or being unconscious or helpless at 
the time of the burn These are cases of whole- 
thickness skin destruction caused by the imtial 
seventy of the burn 

Phosphorus particles from incendiary weapons 
typically cause sharply demarcated scattered areas 
of fuU-thickness loss, or sometimes larger areas if 
the clothes catch fire 

Even a single layer of clothing gives good pro- 
tection from burmng, but if the clothes catch fire, 
fuU-thickness burns generally occur, unless they are 
taken off immediately In contra-distinction to 
pilots, tank crews wear htde protection from flames 
Fc r this reason unnecessarily severe burns of hands 
and face are common amongst them 

In the Mediterranean theatre the difference 
between summer and winter clothing produces an 
inteiesting seasonal variation in the incidence and 
distribution of the burnt areas In summer it is 
common to see a burn confined by a sharp boundary 
to the parts left uncovered by shirt, shorts, and hose 
tops The clothes did not catch fire and there is no 
doubt that gloves and battle-dress would have 
completely protected all except the face , but when 
soaked with petrol, a battle-dress burns fiercely, it 
IS difficult to take off in a hurry, and typically causes 
very deep burns of the entire trouser area 

Electric and hot-water-bottle burns have always 
involved full-thickness skin destruction 

Some idea of the depth of a burn may thus be 
gained from the history, but accurate assessment 
always depends on recogmzing the appearance of 
bums of different depths For simplicity we recog- 
mze three chief depths of burn, each of which is 
distinct in prognosis and treatment 


Epidermal (E B ) — This is the burn caused by 
minor scalds and momentary explosions , a stage of 
erythema is generally followed in a few hours by the 
appearance of lax superficial vesicles or bullte of 
serum Under these is the famihar red, exudative, 
painful skin Treatment is aimed at comfort and 
the avoidance of bacterial infection , the burn is 
dry within a week and leaves no permanent mark 
on the skin 

Full-thickness Loss (F T L ) — This term is 
self-explanatory In the grossest examples the 
skin may be initially charred, and in these cases there 
IS invariably heat coagulation of deeper structures , 
but usually the heat has been sufficient to produce 
coagulation necrosis of the whole thickness of the 
skin, and not intense enough to dry it up Commonly 
the dry epidermis may be wiped off exposing the 
underlying parboiled skin It is most important to 
reahze that it is not possible to diagnose the exact 
area of full-thickness destruction from this appear- 
ance The parboiled skin is at first a cyanotic red 
colour or dead white and insensitive to touch, in 
striking contrast to the raw area of E B Within a 
few hours it is surrounded by gross inflammatory 
subcutaneous oedema, and in a few days it becomes 
yellowish and the central parts tend to dry up to 
form a dark-brown leathery slough Deep to this 
and at the margins, a plane of separation appears 
by about the twelfth to eighteenth day and the slough 
loosens by phagocytic digestion, which causes the 
accumulation of a lake of pus beneath the slough 
The retenuon of this pus in contact with a large 
raw area is responsible for the toxaimia and fever 
which occur at this stage, and it is obviously bene- 
ficial to hasten removal of the sloughs surgically 

Within two days of early excision of the sloughs 
the surface of the subcutaneous fat becomes Arm, 
red, and finely granular, and is ideal for grafting 
If the sloughs are allowed to separate naturally they 
may take twenty-five to forty days and then a smooth 
ghstening gelatinous resurface, with a fibrous 
reticulum is left This is best prepared for grafting 
by daily hypertomc saline dressings, but if treated 
by infrequent dressings or encased in plaster, the 
granulations hypertrophy and project above the sur- 
face of the skin as a gelatinous friable sheet which 
IS not a sound bed on which to apply free skin, 
but is usually best removed by abrasion under 
antesthesia before grafting 

Dermal (D B ) — This group is intermediate 
between the two former and includes all burns in 
which skin destruction extends through the mal- 
phighian layer into the dermis, but not deep enough 
to cause total epithelial destruction It is a chmcal 
group of great importance At first, the appearance 
of the cyanotic or white layer of shiny moist skin 
beneath the epidermis may be identical with that of 
F T L , and though patches of F T L may be 
rightly suspected, they cannot be accurately mapped 
out until the separation of a thin and sometimes 
cheesy slough commences at about five to ten days 
The surviving gland and hair follicles then give the 
surface a stippled appearance which is characteristic 
and the skin may be expected to heal naturally tliree 
to five weeks from the date of burmng In the 
deepest burns of this group, survival of the epithelial 
foci is precarious , infection of the area may convert 
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It into one of fuU-thickness loss and must be avoided 
by frequent dressings with scrupulous care It is 
our impression that secondary infecave full-thickness 
skin loss IS common, but that it usually occurs in 
cases where skin loss reqmrmg a graft is already 
present and in not more than 1-2 per cent of bums 
that are imually part thickness m depth 

The healed skin of dermal bums is thin and 
dehcate, often has an irregular surface, readily 
vesiculates and becomes abraded or cracked It is 
Itchy and very sensitive to sunshine and has a 
sluggish circulauon, especially m dependent extremi- 
ties m cold weather It is at first very vascular but 
later pales 

Dunng the first few months after heahng, the 
skin becomes thicker, chiefly by the deposition of 
a dense dermal fibrous layer This process is 
accompamed by a strong tendency to contraction 
of the scar, which may cause serious deformiues and 
limitation of joint movements, or may convert the 
affected part into a tight stiff plaque 

In the course of time the layer softens, but the 
skin never returns to its normal thickness and elas- 
ticity Pigmentary changes and sensitiveness to 
sunhght may remain for hfe 

For these reasons dermal scars m some sites may 
reqmre late plastic repair 

PREPARATION OF THE SURFACE 

The object is to make all areas of full-thickness 
desmiction ideal for grafting as soon as possible 

As soon as the area of F T L can be accurately 
assessed — generally early in the third week — ^it is to 
the patient’s advantage to have all sloughs removed 
from the area by scissors and kmfe Htemostasis 
IS then obtained by hot flavme-gauze pressure dres- 
sings, and on their removal under a further anes- 
thetic two to four days later, the surface is ideal for 
grafting It is a firm, flat, smooth, red bed which 
bleeds shghtly on removal of the dressings If 
hght insufflation with pemcilhn powder or intra- 
muscular pemcilhn is used, the surface is even 
more receptive and the take of the graft is almost 
mvanably 95 per cent or over 

Operative removal of the sloughs is not often 
pracucable before 12-18 days, and the earher it is 
done, the more htemorrhage and trauma it causes 
Excision of sloughs from very large areas (2000 sq 
cm and over) may cause serious circulatory collapse 
and should only be done in these cases by an 
operatmg team and anesthetist with expenence in 
assessmg their fitness, and with a good blood service 
Where it can be applied on sound skin a tourniquet 
will reduce the amount of blood lost during the 
operation Closed-circmt cyclopropane anesthesia 
IS very suitable and safe The operative method 
reqmres a mimmum of ward work , the preparation 
of the surface for grafting is done in the theatre 
2-3 weeks after the date of burmng, daily ward 
dressmgs are needed for about a week after the 
final graft, and the pauent is then healed and ready 
for evacuation, or whatever his correct disposal 
may be This time-table heals a burn with maximum 
certainty m a mimmum time — about twenty to thirty 
days from injury , but some of the most severe and 
comphcated burns are too ill to stand it and must 
be handled carefully at a slower pace The method 


SERIOUS BURNS 

IS econonucal of hospital beds and skiUed ward care, 
but It demands close supervision by the surgeon and 
the additional burden on the theatre may make it 
impracticable For example, at one period of peak 
pressure of maxiUo-facial work, there were also 90 
serious burns m the wards 

The second principal method of preparmg the 
surface is the non-operative one and consists m 
assisting the natural separation of the sloughs Its 
particular value is to reheve the theatre at excep- 
tionally busy periods, and m these circumstances 
It has largely been entrusted to the ward staffs The 
result of this method is undoubtedly that grafting 
and heahng are delayed and the skin is less stable, 
and each case m the end takes twice as much work 
to heal It The method demands great patience 
and skill and needs a large ward staff The burn is 
dressed daily or more often with meticulous tech- 
mque and at every dressing all marginal crusts, 
discharges, dead matter, and loosemng sloughs are 
carefully removed The surface is wiped dry with 
gauze pledgets, bathed with flavine solution, and 
covered with a single layer of vasehne-gauze (to 
prevent pain in removing the dressing) Outside tlus 
IS a thick layer of gauze soaked in sod sulph 12 per 
cent in flavine i-iooo, and pressure apphed with 
a crepe bandage over wool This method produces 
a firm layer of fiat granulations, with httle discharge 
and suitable for graftmg, m two to five days or as 
soon as the sloughs are off — twenty-one to thirty-five 
days from the burn A daily warm normal sahne 
bath to soften the sloughs and assist the separation 
IS of great value Its proper management is a highly 
skilled techmque and to some extent a physical ordeal, 
for m badly burnt patients it occasionally causes 
collapse Daily hght insufflation of the surface with 
pemcilhn powder shortens the time reqmred to 
prepare the surface for graftmg and increases the 
percentage take by reducing the discharge and 
removing the haemolytic streptococcus 

When cases of very extensive burns are first 
referred for graftmg long after the separation of the 
sloughs, and the granulations are hypertrophic and 
oedematous, the same method apphes , but as they 
have generally also had a long period of malnutrition 
and toxaemia, it is often wiser to accept the dis- 
advantages of preparmg the granulations by hyper- 
tome dressmgs, than to endanger hfe by excising 
them In many smaller areas, however, the treat- 
ment by radical excision or abrasion is better and 
without risk 

The operative and non-operative methods have 
both been used in the senes analysed here, and 
several times the two methods have been used in 
different parts of the same raw area, so that exact 
comparisons have been possible The over-riding 
reason for preferring the radical theatre preparauon 
is that It is short and painless 

CHOICE OF METHODS OF PRIMARY 
GRAFTING 

It IS widely accepted that in graftmg granulating 
areas there is a risk of failure This can be reduced 
by correct preparation of the surface, so as to reduce 
discharge and mfecuon , it is equally important to 
determine the best method of skin-grafung The 
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types of graft under consideration are patch, sheet, 
and pinch grafts 

It IS found in practice that the thinner a spht 
skin-graft is, the more likely it is to take on an 
unfavourable surface At first a free graft is nour- 
ished by direct diffusion from below , m some cases 
this may be enough for the whole thickness of a thin 
graft to live, yet if the graft were thicker, only the 
deeper layers would survive This conception 
explains the surface necrosis and desquamation 
sometimes seen in thick free grafts, and the rehable 
take of thin grafts 

Patch Grafts — For very large areas that must 
be covered as qmckly as possible by a simple safe 
operation, multiple thin patch grafts are at present 
the best method A certain take of 90-100 per cent 
can be obtained even on an indifferent surface 

The success of patches makes it reasonable to 
expect that a primary cover by suspension of minced 
skin may become practicable 

Sheet Grafts — For hmited areas requiring 
strong supple skin a ‘ primary-final ’ repair may be 
obtained by a successful sheet graft, but it must 
be emphasized that there is a tendency for late con- 
tracture in all grafts placed on granulating surfaces, 
that the method calls for a higher standard of pre- 
paration and techmque than when patches are used, 
and that it is impracticable to cover some of the 
largest burns by sheets because of the amount of 
donor skin reqmred A 50 per cent gum acacia glue 
ipphed to the raw surface of the graft in a thin film 
is used to secure it and promote a good take It is as 
effective as Sano extracts and less trouble to prepare 

Pinch Grafts — Pinch grafts have no place 
in this scheme They can undoubtedly take readily 
and need no skill in apphcation, but m every instance 
patch grafts are better Patches produce quicker 
and more certain healing of better quahty and appear- 
ance, and the donor areas are practically without 
scar and can be used again and again 

OPERATIVE NOTES 

Cutting and Application of Patches — ^The 
two chief graft-cutting instruments are the Padgett 
dermatome and the Blair kmfe The dermatome 
IS almost indispensable when the usual donor sites 
are not available It is also very smtable for cutting 
large thick sheet grafts of umform depth in late 
repairs , but for patch-graft cover of granulating 
burns, hand-cut skin is preferable as the dermatome 
cannot cut the skin as thin as is desirable, leaves 
scars which take longer to heal because they are 
deeper, and the dermatome cannot use a donor- 
site as completely at one session as can be done by 
hand For example, we cannot cut skin thinner 
than TTjijj; m satisfactorily with a 'dermatome, and 
at that thinness the graft is difficult to handle 
and generally tears during removal from the drum 
With a Blair kmfe, it is easy to cut 1000 sq cm of 
skin from one thigh at one operation , but it would 
be very difficult to cut the same amount from one 
thigh — the eqmvalent of five full drums — with a 
dermatome We beheve that the best skin for patch- 
grafting granulating areas is the thinnest that can be 
cut Very thin patches coalesce more rapidly and 
the scar is more umform than when thick ones are 
used The durabihty of the graft depends less on the 


tluckness of the patch than on the intervening areas 
That IS why it is desirable to graft on a firm flat 
bed and to place the patches so close that they 
coalesce within three to seven days 

Sheets of spht skin are spread on vasehne paper, 
cut m strips and then into patches of i sq cm or 
less They are best placed so close together that 
they are touching, when there is not enough skin 
for that, they should be cut very small and spread 
uniformly over the area 

When a dermatome is used as patches on greased 
paper, it is unnecessary to remove the cement from 
the sheets as the paper can be removed easily on 
the fourth day without tearing the grafts In 
extensive areas 3-700 patches may be cut and applied 
at one session The time taken to apply such a 
large number of patches can be considerably short- 
ened if a third person is washed-up, and this extra 
help should be made available for ill cases The 
operation then takes about 100 minutes for some 
400 patches 

It IS a wise plan to cover approximately 1000 
sq cm at each operation by closely-packed patches 
For areas larger than this the operations are staged 
at 3- to 7-day intervals and are repeated until it is 
certain that healing will be complete m 10 days 

On the hmbs and on most parts of the trunk, 
these patches are fixed only by a vasehne gauze 
layer over which flavinc-gauze, wool, and crepe are 
apphed in that order Fixanon of the axilla is a 
special problem Here some degree of graft loss 
due to shpping of tlic patches has often been seen 
Tulle gras fixed to the skin by stay sutures and 
compression over flavine wool has been found the 
most sausfactory soluuon 

Anaesthesia — Cyclopropane has been used for 
all the ill cases since it became available It has 
been very nearly ideal with seriously ill patients and 
they recover consciousness completely two nunutes 
after a two-hour operauon 

Continuous pentothal is contra-indicated for all 
cases of severe burns, most of whom have some 
degree of liver damage When this method was 
used It caused profound post-operative coma and 
hyperthermia in several cases One such case died 
No harm has ever followed induction with o 5 g 
of pentothal or less 

PRIMARY COVER OF SPECIAL AREAS 

There are certain sites where patch grafting is 
mapphcable as a primary cover and others where it 
IS not the best method In sites such as eyelids, 
the hands, and the flexor creases, sheets have been 
used They are cut thin and well incised In- 
cisions are made by umform stabs with No ii or 
No 15 B P blade when the graft is spread on tlie 
board 

Eyelids — In burns with full thickness of the 
skin of the lids with dry cornea: tlie need for tarsor- 
rhaphy to prevent corneal ulceration is urgent In 
this series 8 primary repairs of lids for such cases 
were done after the fourth week, and while the lids 
were still granulating The hds were mobilized, 
tarsal borders brought into apposition, lateral and 
medial tarsorrhaphies performed and the raw area 
covered by a thin spht-skin graft In every case 
the tarsorrhaphy held and the grafts were 90-100 
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per cent take Although this operation keeps the 
cornea moist and preserves vision, the cosmetic 
appearance of thin spht-skin grafts is infenor to that 
which can be obtained later by full-thickness post- 
auncular grafts 

Hands — The skin loss in burnt hands demands 
replacement within 3-4 weeks of burmng if contrac- 
tures and fibrous and secondary necrosis are to be 
prevented, and if heahng is not to be indefimtely 
delayed No attempt has been made at primary 
excision of destroyed skin because of the difficulty 
at this stage in ascertaimng early what is dead, 
especially in bums affectmg tendons and joint 
capsules With efficient chemotherapy delay of 
excision of sloughs for a fortmght carries no nsk 
of secondary infective loss Between the second 
and third week a thorough excision of all dead tissue 
is done under a pneumatic tourmquet This is 
followed by 3-4 days’ hght compression and eleva- 
tion of the hmb, with a full course of parenteral 
pemcillm The raw area is then covered with 
well-mcised dermatome sheets cut at m 

and fixed with gum acacia Active movements are 
started a week ^er graftmg 

There is no doubt that sheets are the best primary 
cover for hands, but for certainty of take in primary 
operations they must be cut thm These thin sheets 
undergo considerable contraction which may necessi- 
tate later replacements by thick (xuSttt m ) dermatome 
sheets which contract less 

The primary repair of a burnt hand by a sheet is a 
speciahzed job, and considerable expenence in 
cuttmg and fixing of grafts is necessary for a consist- 
ent standard of success The imphcation of this is 
that an alternative simpler method can be accepted 
imder certam circumstances because of the abso- 
lutely necessary need of providing a skm cover withm 
a month m extensive deep bums of the hands For 
this reason there is a role for patches m the primary 
repair of hands They are an almost certam method 
of providing a cover within 7-10 days of the graft 
Like thm primary sheets they have later to be 
excised and replaced by thick skin before full 
function can be regamed , but once a hand has been 
given a substantial skm cover the prevention of 
deformity by using a properly constructed sphnt 
at mght is a simple matter Supervised active 
movements durmg the day can be started within a 
week of grafting 

Flexor Creases (Popliteal and Cubital 
Fossae) — ^The heahng of patches across the flexor 
creases may be imstable For this reason sheets 
of TiStr-rSSTr m have been used to cover pophteal 
and cubital fossK even when contiguous raw areas 
were covered by patches 

LATE DEFINITIVE REPAIRS 

Late repairs formed only 10 per cent of the 
operauons in this series They were short-term 
operations for cases hkely to return to duty m the 
Mediterranean theatre withm three months of 
primary heahng These operations were done for 
the repair of hands, eyehds, and noses, and con- 
sisted of thick dermatome sheets (rc^ir m and 
thicker) for faces, hands, and pophteal fosste , 
post-auricular Wolfe grafts for eyehds and eyebrows , 
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rotation flaps for axiUary and neck scars , and fore- 
head flaps for noses 

LOCAL COMPLICATIONS 

The comphcations to be considered are infective, 
cicatricial, and dermatological 
Infective Complications — 

Early Infective Graft Loss — In North Africa 
the haemolytic streptococcus was by far the common- 
est cause , It accounted for parD^ and occasionally 
complete graft loss m 15 out of 119 operations 
(12 per cent) Shortly after the Tumsian battle, there 
were 10 cases in our burns ward which were heavily 
infected with sulphonamide-resistant haemolytic 
streptococci and had been unreceptive of free grafts 
despite repeated radical surgical attack AH showed 
a very poor marginal epithehal ingrowth, which is a 
most important factor in assessing whether free 
grafts are hkely to take well When a brisk epithehal 
response is present at the margin of a burn, grafts 
may be expected to take, even though cultures 
persistently show h£emol3rtic streptococci Most of 
these bums were cleared of streptococci by local 
pemciUin when supphes were available, but 5 were 
evacuated to U K still incompletely healed In 
Italy, since the routine use of local pemciUin, strepto- 
coccal infecDon has ceased to be a major concern 
All cases admitted with streptococcal infection 
present have been cleared of it after two or three 
daily apphcations of pemcilhn, and the burns ward 
has been completely free from streptococcal infection 
for weeks at a time 

Use of pemciUin has raised the expectation of 
over 80 per cent take of grafts from 84 per cent 
(119 cases) to 96 per cent (176 cases), a figure 
which IS capable of further improvement by stiU 
greater pre-operative care 

About 10 per cent of the North African burns in 
this series were infected with morphological K L B 
None showed systemic toxicity, but two sheU wounds 
infected with morphological K L B which were 
imder our care had peripheral neunus , patho- 
gemcity tests were not available At one time four 
K L B -infected bums showed a late progressive 
rot of grafts which had imuaUy taken weU AU 
were given 40,000 umts of A D S , after this, fresh 
skin-grafts were apphed, took weU, and remained 
stable 

The other orgamsms commonly found in burns 
— Ps pyocyanea B proteus, staphylococci, and 
diphtheroids — are aU controUed by the regune of 
frequent ward and theatre toilets and hypertonic 
pressure dressings, and have not appreciably affected 
the take of our grafts 

Late Graft Loss — A major unsolved problem 
in the treatment of these extensive fuU-thickness 
bums IS a tendency for smaU areas to break down 
late and remain as chrome slow-growmg superficial 
ulcers They often start from abraded bhsters and 
smaU raw areas and occur most commonly on the 
leg when early walkmg has been aUowed without 
support to the grafted areas , they are not particu- 
larly common m flexures No specific orgamsm 
can be considered responsible, nor has mycotic 
infection been demonstrated 

The cases that are most subject to them and 
which are most resistant to treatment are those 
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which have not been healed promptly by early skin 
grafts, or where grafts have been applied to a surface 
of hypertrophic granulations or have been placed 
too far apart 

This IS the mam reason for early and intensive 
grafting of all raw areas and regrafting of any residual 
area that is not certain to be healed within 10 days 

Patch grafts will someames take on these areas 
after a period of intensive ward and theatre toilets, 
but if they fail, the raw area and the thick under- 
lying fibrous layer must be totally excised and the 
fresh bed so prepared can be successfully grafted 

Penchondritts — This important late complica- 
tion occurred in 5 per cent of the burns with full- 
thickness skin loss in this series It is exquisitely 
painful and tends to persist until most of the auricular 
cartilage is destroyed It is treated by drainage of 
pus and removal of infected cartilage by curette 
Even in cases which respond to one operation there 
IS considerable deformity of the ear on heahng, and 
usually all that is left is a bulbous stump of an ear 
totally lacking the auricular cartilage 


are not subject to it Acute sulphonamide photo- 
sensitivity IS a distinct condiuon and has been seen 
three times in burns cases Both these sensitiza- 
tions are usually temporary 

This group of complications emphasizes the need 
for treating burns in close collaborauon with a 
dermatologist 

RESULTS 

Heahng times of the 192 cases grafted are shown 
in Table IV These times are given from the day 
of grafting rather than the day of burmng because 
of the very variable times at which cases were 
admitted The cases are divided into five groups 
according to size of area grafted, from less than 100 
sq cm to over 1000 sq cm 

A comparison of the overall average healing times 
of the different groups shows a striking fact It is 
that size of granulating area has litde relauon to 
time of healing Thus the average heahng time of 
all areas under 300 sq cm was 17 days and that of all 
the areas between 500 and 1000 sq cm was 22 days 


Table IV — Analysis of Healing Times in 192 Cases Treated by Skin-grafts 

Table showing average heahng times in dajs from first graft of different areas of full thickness skin loss and the influence of 
size of grafted area date of grafting and use of penicillin 





Effect of Grafting 

viTiiiN 5 Weeks 



Size of area 

First graft within 5 weeks 
First graft after 5 weeks 

0-99 sq cm 
Days 

10 (to cases) 
19 (23 cases) 

100-299 sq cm 
Dais 

15 (32 cases) 

21 (36 cases) 

300-499 sq cm 
Days 

23 {14 cases) 

38 (12 cases) 

5(X>-999 sq cm 
Days 

22 (13 cases) 

22 ( 8 cases) 

1000 sq cm and over 
Days 

21 (17 cases) 

34 (27 cases)* 

With penicillin 

Without penicillin 

16 

21 

Effect of Local Use or PtNiciLLiN-SuLriiATiiiAZOLE Powtjer 

(16 cases) 15 (39 cases) 25 (13 cases) 16 (12 cases) 

(17 cases) 20 (29 cases) 35 (13 cases) 29 ( 9 cases) 

30 (30 cases)* 

27 {14 cases) 

All cases 

X8 

(13 cases) 

Overall A'eraoe Figures 

17 (68 cases) 29 (26 cases) 

22 (21 cases) 

29 (44 cases) 


* These groups included :i cases with full thickness skin loss of 2000 sq cm and oier 


Cicatricial Complications — This note con- 
cerns the contractures and hypertrophic scars which 
are seen in the deeper partial-thickness burns, with 
destruction of the epidermis and superficial parts of 
the dermis, after heahng has occurred from surviving 
dermal elements withm the area of the burn Such 
bums take 3-6 weeks to heal The scars are then 
red and hypertrophic with considerable underlying 
dermal fibrosis and the end-result can be as cripphng 
as the scar of a burn with F T L which has healed 
by marginal ingrowth and contractions 

In sites such as the neck, axilla, and pophteal 
fossa the scars of dermal burns often cause major 
persistent disabihty and are tender, irritable, and 
tend to crack and ulcerate with minor trauma This 
condition has been treated by excision and free 
sheet grafts Post-operative X-ray therapy would 
have been valuable in limiting contraction of the 
scars There is probably a role for primary excision 
of locahzed dermal burns in these sites with 
immediate apphcation of free grafts 
Dermatological Complications — 

Pyoderma — It is qmte common for a patient with 
healed burns to develop a locahzed or generahzed 
pyoderma, a comphcation which is resistant to 
treatment and entails prolonged hospitahzation <• 
Sun-senstttvity of healed burnt skin is common 
in sunny climates and consists in most cases of mild 
vesiculation Free grafts of normal imburnt skin 


Excluding pauents who have lost 2500 sq cm of 
skin and more, the important thing in healing is not 
the size of the burnt area, but the resurfacing pro- 
gramme and the time-table to which it is geared 
The second principle of fundamental importance 
in healing raw areas is to graft early We had long 
reahzed this as a climcal impression based on 
experience of particularly striking cases Thus a 
phosphorus burn with loss of 1000 sq cm of thigh 
skin, whose sloughs were removed on the i8th 
day was grafted on the 21st day and completely 
healed on the 26th A cyhndrical burn of thigh 
and calf caused by petrol with destruction of 2500 
sq cm of skin was admitted on the 15th day, had 
his sloughs cut off on the i8th day, was grafted on 
the 20th and 25th days, and was substantially healed 
by the 35th In both these cases every patch of 
graft stuck and grew briskly The consohdated 
figures for all cases grafted early confirm this impres- 
sion , early grafts take best, grow more rapidly, and 
the raw areas are healed 1-2 weeks sooner' 

The table also analyses the effects of penicillin 
on heahng times The 192 cases fell into two 
approximately equal groups , those treated without 
and those treated with local pemcillin The peni- 
cillin-treated groups consistently showed a shorter 
healing time In assessing these results it is neces- 
sary to mention that the two groups were admitted 
for treatment at approximately the same times after 
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Fig 357 — ^This senes illustrates a case of burns of about 70 per cent 
of body surface He had total skin destruaion of almost the whole of 
both lower limbs and the whole of both buttocks 

C^use Petrol acadent Sue Lower limbs, trunk, face, arms, fore- 
arms, hands Percentage of body surface 70 Area of full-thickness 
skm destruc ion 5000 sq cm 

A, Shows the appearance of the buttocks on admission at the sixth 
\seek There is full-thickness destrucuon of all except the natal cleft 

B, Shows the appearance of the buttocks 3 days after grafting with 
dermatome-cut patches The vaselined paper has been taken off some of 
the patches Almost all have taken 

C, Shows the buttocks 3 months later, when he was completely healed, 
up, and active The skin is durable and the patches have blended in well 

D, Taken after the second operation, shows the back of the left thigh 
with a dermatome-cut sheet graft stuck on to his popliteal fossa with gum 
acacia and patch grafts on the thigh, where suppleness is less important 

E, F, Show his appearance when healed The donor sites on the trunk 
and arms, some of which have been used twice, can be seen He had five 
grafting operations altogether 

His recovery was complicated by persistent diarrhoea and an attack of 
malaria 




being burnt, but that probably the grafting technique 
was better in the second group The effect of 
penicillin has, of course, been to control infection 
and not as a direct epithelial stimulant 

Final Appearance — The final appearance of 
a bum healed by patch grafts depends on three 
factors thickness of the patch, the closeness of the 
packing, and the manner m which each particular 
patient heals 

Thin patches closely packed heal with a smooth, 
flat surface In the early stages the appearance is 
chequered, but within 6-8 weeks the patchwork 
quality begins to fade and the stris umung the 
patches appear as a faint pink network on a cafe ati 
latt background The thicker, the bigger, and the 
more widely spaced are the patches, the more 
persistently unsightly is the final scarring Thick 


big widely-spaced patches remain as shghtly raised 
white plaques in areas of pink smooth epithehum 
formed by margmal outgrowth from them 

DEATHS 

Table V shows the cause, percentage of body 
surface affected, chief depth of bum, area of full- 
thickness skm loss, primary treatment, day of 
admission and death, and the cause of death 

These mne deaths give a late mortahty for a 
series of pre-eminently senods burns, m North 
Africa and Italy, of approximately i per cent 

This mortahty contrasts with an early mortahty 
of 5 per cent (7 deaths) in the 150 cases in this senes 
whose treatment was undertaken within 24 hours of 
burmng Nearly 100 of the primary bums were 
from three naval incidents, and were caused by 
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Fig 358 — This series illustrates a case of bums of about 
45 per cent of body surface by a petrol cooker acadent, v. hich 
was healed by two patch grafting operations ssith a 3 day 
interval during the eighth week 

Cause Petrol accident Site Lower limbs, face, forearms, 
and hands Percentage of body surface 45 Area of Lll- 
thickness skin destruction 3500 sq cm 

A, Taken when he was first seen, shows granulating full- 
thickness skin destruction of about 75 per cent of both lower 
limbs , his face and hands and arms had healed at this stage 
Bilateral tibial crest sequestra are seen and the left one is shown 
m B 

B, Sequestrum of crest of left tibia, remoyed at the first 
grafting operation, as it was found to be loose Its bed was 
immediately covered with patch grafts, which all took The 
right sequestrum was left, as it was firm, and it separated 
naturally a month later 

C, D, Show his appearance when healed and ambulatory, 
5 weeks later, and show also the four dermatome graft donor 
sites on his trunk 

This patient was grafted during anattack of acute glomerulo- 
nephritis, which started a month before grafting and persisted 
for a month after During all this time he had hxmaturia, 
blood urea of 50-70 mg /too c c and blood pressure about 
J7O/II0 After the second operation he had a uncmic fit, 
but his course was otherwise unetentful 


Table V — The 9 Late Deaths in 8oo Consecutive Burns 


Body Area 


Chief Depth 


Treatment 


1 Da\ of 
Admis- 
sion 


Day of 
Death 


Cause or Death and 
Comment 


Part A (The 3 deaths m 192 cases grafted) — 

1 I Tank casualty 1 40 per cent I Full thickness loss 


Tank casualty 
Air crash 


40 per cent 


5-10 per 
cent 


2000 sq cm (approx ) 
Full-thickness loss 
2000 sq cm (approx ) 

Epidermal infective 
thickness loss 


S V G , Patch grafts 
S V G , Patch grafts 


G V tan, 5th full day 
gross infection, late 
PcmciUm 


Part B (The 6 other late deaths in 800 consecutive serious burns) 


4 

5 

, Phosphorus 

Cordite 

i 

40 per cent 

40 per cent 

i Full thickness loss and 
dermal 

Epidermal, dermal 

1 G V tan, sulphathia 
ZDle 

1 S V G , prophylactic 
and therapeutic pent- 
ctllm 

S V G , penicillin 

6 

s 

21 

6 

Cordite 

; 10-15 per 
cent 

Fpidermal 

5 

IT 

7 ' 

Tank casualty 

30-35 per 
cent 

2000-3000 sq cm 
FTL 

SVG 

8 

8 

8 

Tank casualty 

30-35 per 
! cent 

2000-3000 sq cm 
FTL 

SVG 

8 

8 

9 

Cordite 

1 40 per cent 

1 

Epidermal and dermal 

SVG 

I 

8 


Fricdlander pneumonia of 
blast lung 

Prolonged anscsihesia under 
2 5 g pentothal Half raw 
area healed 
Staph fliirciis p>xmia 


Agonal Staph aureus m blood 
^ early acute liver atrophy 

ProstTtic and pulmonarv abs- 
cesses Burns dry and 
healed 

Thyroid and pulmonarv ab - 
ccssca Burns dry and 
healed 

Died a few hours after admis- 
sion Jaundice + Hb lo 
per cent 

Died a few hours after admis- 
sion 

Adrenal hTinorrhagc 





TREATMENT OF SERIOUS BURNS 


321 



r 



1 ^ 

E F 

Fig 350 — This senes shows a case of accidental petrol 
burns with cylmdncal skin destruaion from left groin to ankle 
He was admitted on the eighteenth day 

Cause Petrol acadent Site Both lower limbs, perns, 
lower part of buttocks, hands Percentage of body surface 
30 Area of full-thicljiess skin destruction 2500 so cm 
A, B, Taken on admission, show large areas of adherent 
dark sloughs These were radically excised with scissors and 
knife They were riddled with burrowing pus , 1200 patch 
grafts, cut with a Blair knife from the opposite thigh and both 
arms, were applied at two operations, 2 and s days later respect- 
ively 

C, D, Show the appearance 10 days after admission, all 
the patches have taken and the limb is almost healed 

E, F, Show him at the thirty-eighth day and 20 days after 
admission, healed and ambulatory 



phosphorus, cordite flash, and superheated steam 
respectively These early deaths were in bums 
which involved 60 per cent, 70 per cent, 80 per cent 
(2), and 90 per cent (3) of the body surface 

In the cases grafted none of the deaths was 
pnmanly due to burns One was a tank casualty 
with extensive blast effects in his lung who died of a 
Fnedlander pneumoma on the 42nd day when he 
was pracucally healed The second pauent had 
successfully had half his 2000 sq cm of raw area 
resurfaced, and had by then regained normal sleep, 
appetite, pulse, and temperature At his second 
operation, which lasted 2I hours, 2 5 g pentothal 
were used and he remained in deep coma with 
hyperthermia until death 24 hours after operation 
Deep post-operative coma and hypertherima were 
observed in other burns cases given i g and more 
of pentothal during that summer 

The third death in the grafted senes was due to 
sepsis The patient died of staphylococcal pyaemia 
on the nth day after admission, 49 days after sustain- 
ing epidermal burns of the hands, wrists, face, and 
neck The burns had been coagulated with gentian 
violet on the 5th day On admission on the 38th 


day, he was grossly emaciated, had multiple bed- 
sores, and his burnt areas were gelatmous hyper- 
trophic granulations with profuse Staph aureus and 
haemolytic streptococcal pus His pyaemia and death 
were not inevitable results of his bums, which 
involved less than 10 per cent of the body surface 
and were imtially superficial It is thought that the 
pyemia and fatal result were caused by late coagu- 
lation of an mfected bum combined with inadequate 
nutntion 

On the basis of the cases described here, it is fair 
to suggest that death is not inevitable with bums up 
to 70 per cent body surface, with areas of fuil- 
thickness skin loss of up to 5000 sq cm , which have 
thorough general treatment and prompt surgical 
resurfacing, but these severe deep bums are verj^ 
prone to grave comphcating conditions, which in 
this senes included t5rphoid, glomerulonephritis, 
and malaria 

A man can be seriously ill for a week with only 
10-20 per cent of his body surface burnt, but he 
should not die All cases with 30 per cent of the 
body burnt are seriously ill for at least 2-3 weeks 
When the area involved reaches 50-60 per cent of 
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the body the odds remain for a month against 
survival 

The four deaths from sepsis m the total series of 
800 burns (Nos 3, 4, 5, and 6) occurred in 10 per 


30-35 per cent body surface involved fat and muscle 
for most of their extent and who died a few hours 
after *their admission on the 8th day The exact 
cause of death in these cases is not known Death 



Fig 360 — This set illustrates a case of electric bums of trunk and scalp, insoUini; the skull His trunk was coscred 
by patch grafts m the usual \va> The area was infected with hxmolytic streptococci and is one where fi'cation of the 
grafts IS often unsatisfactory Three grafting operations were needed 

His scalp burns exposed a bare area of external table of the occipital bone This was treated by remoxing the external 
table with a chisel and immediately applying patch grafts to the diploe All these grafts took 

Cause Electric Site Back of trunk and scalp Percentage of body surface 15 Area of full thickness skin 
destruction 1200 sq cm 

A, Shows the burns of his back healed after grafting 

B, Shows the appearance of his scalp after healing of the patch grafts applied to the diploe exposed at operation 


cent (2) and 40 per cent (2) burns They were all 
staphylococcal pytemias and must be considered to 
have been preventable Two of these staphylococcal 



%AREA OF BODY SURFACE AFFECTED 

Fig 361 — Graph showing relation of percentage of body 
surface involved plotted against mortality The mortality is 
less than i per cent below 30 per cent body surface , 10 per 
cent between 30 per cent and 35 per cent 20 per cent at 40 
per cent body surface , 80 per cent above 60 per cent body 
surface , and when 80-90 per cent of the body surface was 
burnt all cases died 

pytemias had full penicilhn, one late penicilhn, and 
the fourth full sulphadiazole The remaimng three 
fatal burns (Nos 7, 8, and 9) comprised one who 
had an adrenal haemorrhage, and two in which 


was certainly accelerated by a 200-mile evacuation 
when the pauents were critically ill , but the depth 
as well as the area of the burn is important in the 
prognosis for life, and these nvo cases were probably 
fatal from tlie start 

SUMMARY 

The management of 800 serious burns and the 
resurfacing problems of 192 of these during 
the heahng and rehabihtation phases are described 
The history, recogmtion, and course of burns 
destroying the full thickness of the skin are detailed, 
and the reasons are given why it is important to 
assess the depth of burn early 

The preparation for grafting and methods of 
cutting and applying skin to extensive and to special 
areas are described, and the importance of carrying 
out a rapid resurfacing time-table for these cases is 
stressed 

The local comphcations of burns, infective, cica- 
triaal, and dermatological, are discussed 

Results of 192 cases are given which show that 
all areas up to 2500 sq cm should be healed m 
20-35 days from being burnt , areas of 2500-5000 
sq cm have to be resurfaced at a slower rate and 
take 40-60 days 

The results recorded demonstrate the beneficial 
effects of early removal of sloughs, and the employ- 
ment of penicillin, on the success of grafts and on 
healing times 


323 


PANCREATIC INJURIES 

The early and late mortalities in 800 serious bums 
are given , and the causes of the i per cent late 
mortahty in this senes m discussed 

It is a pleasure to express our thanks to Major 
Roche and Captain Clymck for their expert anss- 
thesiaj which was available for most of the cases , to 
Captain Grossmann, who treated many of the cases 


AND THEIR TREATMENT 

completely, and who had the ward cate of most of 
them , to L/Cpl Gale for his most expert dressings 
and assiduous care of patients m the sahne bath 
' and the theatre staff— Corporal Cordery, Corporal 
Parker, and Pnvate Farwell, who, under Sister 
P Clutton, consistently provided theatre ser- 
vices of the highest standard by unremittmg dreary 
work 


INJURIES TO THE PANCREAS AND THEIR SURGICAL TREATMENT* 

By A S ALDIS 

SENIOR ASSISTANT, SURGICAL UNIT. WELSH NATIONAL SCHOOL OF MEDICINE, THE ROYAL INFIRMARY, CARDIFF 


The pancreas by virtue of its deep situation is well 
protected from the effects of the various injuries and 
insults which may be inflicted upon the abdomen 
and which form part of the hazards of everyday hfe 
It IS not surprising, therefore, to find that injuries 
to the pancreas are uncommon and few surgeons 
have an extensive experience in deahng with them 
As might be expected, too, most injuries of the 
pancreas are assoaated with extensive injuries to 
other abdominal viscera, the hver, spleen, and 
stomach being most commonly involved, and are 
thus often beyond the reach of surgical aid How- 
ever, the close apposition of the body of the pancreas 
to the unyielding body of the first lumbar vertebra 
makes it possible for the pancreas to be crushed or 
ruptured or torn across m crush injuries of the upper 
abdomen, and the more so if the trauma is a very 
sudden one which produces its effects before the 
abdominal musculature has time to guard against 
the blow In such cases the pancreas may be in- 
jured apart from any other viscus and Garre m 
1905 was able to find 8 cases in the hterature in 
which the pancreas was the only organ to be unjured, 
including one personal case of rupture of the pancreas 
which he was able to cure by suturing Most 
collected senes of cases of pancreatic injury have 
included a number in which the injury has been 
produced by bullets and other missiles or by kmfe 
or bayonet, but it is not the purpose of this paper to 
consider wounds of the pancreas which may result 
from warfare, but rather those resulting as suggested 
above, from crush injuries of the abdomen The 
trauma which may give rise to such injuries may be 
surpnsingly sbght and is often not sufficient to 
produce any wounding or brmsing of the panetes , 
and this is probably a reflection of the flaccid condi- 
uon of the abdommal musculature at the time of the 
accident which in itself made the injury possible 
Such an injury may vary from complete rupture of 
the gland to simple brmsing, and naturally the 
condition of the patient will vary accordingly In 
the severe injuries with complete rupture there will 
be no doubt in the mmd of the surgeon that laparo- 
tomy will be reqmred, although often no exact pre- 
operative diagnosis can be made In this connexion 
attention may be drawn to the importance of left 


* Being a Hunterian Lecture delivered at the Royal 
College of Surgeons, May 4, 1945 


shoulder-tip pain in mjuries to the pancreas which 
produce effusions into the lesser sac , a case m which 
this formed an important feature was reported by 
A L d’Abreu in 1935, and is among the senes of 
cases reported later in this paper 

There remains, however, a number of cases in 
which no lesion of the pancreas is suspected at the 
time and m which the condition of the patients is 
such that they escape immediate laparotomy only 
to return at a later date with symptoms which are 
directly referable to the origmal injury The 
following are given as typical case histones of such 
pauents, who form a most fascinating and important 
group of pancreatic injuries — 

Case I — L H , aged 16, while at work on Monday 
morning, Jan 12, 1941, in the colhery, was knocked down 
by a runaway coal truck which struck him in the upper 
abdomen on the left side He experienced great pain 
at the time and was sent home by ambulance and put 
to bed He was seen by his doctor, who kept him in 
bed and ordered Epsom salts He vomited greemsh 
material on Monday and Tuesday and the pam in his 
abdomen remained, bemg aggravated by deep breathmg 
On Thursday he was admitted to the Cardiff Royal 
Infirmary as an emergency under the care of the Surgical 
Umt On examination he was found to be pale , pulse 
roz , T 100° He was complaining of upper abdommal 
pam There was a sbght abrasion on the abdomen 
above and to the left of the umbibcus, tenderness and 
some muscle guardmg m the left hypochondrium 
Urme was normal He rapidly improved on expectant 
treatment and was discharged completely symptom-free 
on Jan 23, after ii days m hospital 

He was re-admitted agam on Feb ii, 1941 He 
said that since returnmg home he had had two attacks 
of upper abdommal pain associated with vommng, each 
lasting several days, and that a month after his origmal 
injury he had nouced for the first time a swelbng in the 
upper abdomen, for which his doctor had advised his 
re-admission On exammation, he was found to have 
a tense swelbng in the left hypochondrium, the outline 
of which IS shown in the photograph (Fig 362) A 
barium meal showed a large filbng defect in the stomach 
consistent with an extragastric mass Laparotomy was 
carried out on Feb 18, 1941, and a pseudo-pancreatic 
cyst found presenUng between the stomach and colon 
It was found to be too inaccessible for easy marsupial- 
ization and was accordingly aspirated and ffie abdomen 
closed with a drainage tube down to the site of aspiration 
The wound healed without drainage and the patient was 
discharged on March 17, 1941 

He was re-admitted for the third time on Oct 16, 
1941 j gave a history of attacks of abdominal pam which 
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doubled him up and which occurred about once a fort'- 
night, lasting a few hours On examination, he was 
found to have a large swelhng m the left hypochondriuro, 
rather bigger than at the previous admission Laparo- , 
tomy performed Oct 30, 1941 , cyst the size of a footbalh 
zi pints of cloudy fluid aspirated, marsupiahzed an 4 
drained Discharged Nov 22, 1941 — healed 



Fig 362 — Photograph showing outline of sttelling in 
left hypochondnum 


He has been admitted once since, in 1943, under 
the care of ±e physicians with catarrhal jaundice — 
otherwise he has remained well 

Case 2 — G H C , aged 37, was adimtted to Llan- 
dough Hospital on Nov 5, 1942, under the care of Mr 
D J Harries, havmg been thrown out of a lorry and 
sustained injuries to chest and abdomen Pain and 
tenderness were present m left hypochondnum, but no 
rigidity Several attacks of pain and vomiting and 
abdominal distension while in hospital Discharged 
from hospital Dec 21 Re-admitted Feb 10, 1943, with 
a large mass in the upper abdomen, which was found on 
laparotomy to be a large pseudo-pancreatic cyst It 
was marsupiahzed and drained 

These cases will suffice to illustrate the way ih 
which trauma may produce late results in the form 
of a cyst or pseudo-cyst of the pancreas It must 
not be supposed that such condmons are common , 
indeed, a careful search through the Cardiff Royal 
Infirmary records for the last fifteen years reveals 
only 2 cases out of about 75,000 total in-patients 
treated in the Infirmary during the same period, and 
this accords with the experience of others Judd, 
Mattson, and Mahorner (1931), in one of the 
largest series of collected cases of pancreatic cystj 
report on 88 cases from the Mayo Chmc oPt 
of 723,397 surgical patients admitted during the 
same period When it is remembered that less than 
25 per cent of these 88 were cysts due to trauma, the 
incidence of the condition is seen to be i in 40,000 and 
Its rarity will be appreciated 

It IS very noticeable in all the reported series th^t 
cysts following on inflammatory conditions of the 


pancreas are very much commoner in women than 
in men, being commonly associated with chrome 
cholecystitis and cholelithiasis, while those resulting 
from trauma occur more commonly in males, in 
association with the greater hazards of their occupa- 
uons , all 3 cases in this paper were in males The 
ume interval between the inflicuon of the trauma 
and the appearance of the cyst is very variable, from 
a few days to over a year, but many cases seem to 
present within a month or six weeks of the injury, 
which may be taken as typical The pathological 
processes which lead to the formauon of a cyst in 
such typical cases would appear to be as follows 
Brmsing of the pancreas produces a hiematoma 
beneath the capsule Damaged pancreatic cells 
release their ferments into this , fat necrosis is often 
seen in immediate operations upon pancreatic 
injuries The trypsin in the jmee, while normally 
inactive as secreted, becomes activated by contact 
with damaged and devitahzed tissues and digests 
the clot, thus giving rise to further bleeding from the 
tten-’Kaliiieti pantTcaue. vesseb Tims process is 
repeated and the cyst enlarges as a result of repeated 
hemorrhages The digesuon may go on until the 
pancreatic duct is involved, when the size of the cyst 
will be rapidly increased by the admixture of pan- 
creanc juice No doubt there are many vanations 
of this process and the cysts of rapid onset are 
probably due to rupture of the capsule of the pan- 
creas, frank htemorrhage, and escape of pancreauc 
flmd into the lesser sac of the peritoneum However, 

the above seems to be the ordinary mechamsm, and 
the growth of the cyst by means of repeated haimor- 
rhages is stressed, as it may well form a basis for the 
carher recognmon of the condition It would appear 
that the critical period for the recurrence of hemor- 
rhage into a cyst is from 10 to 14 days after injury, 
and from a careful examination of the case records 
It IS evident that the hemorrhage when it occurs 
frequently produces an attack of epigastric pain 
and vomiung in the pauent, associated with varying 
degrees of shock Both the case histones quoted 
give evidence of this The occurrence of such 
attacks, therefore, in a pauent who appears otherwise 
to be recovering sausfactorily from upper abdonunal 
trauma should lead the surgeon to suspect the onset 
of a pseudo-pancreauc cyst 

In the estabhshed case there should seldom be 
any difficulty in making the diagnosis, as the charac- 
terisuc swelhng in the left hypochondnum may be 
easily seen as well as felt 

Pancreauc cysts may extend in various direcuons, 
above the stomach, between the stomach and the 
colon, or downwards behind the colon into the pelvis, 
but by far the commonest is between the stomach 
and colon, when it will produce the classical appear- 
ance of swelhng in the epigastrium or left hypo- 
chondrium 

Of the accessory methods which we have for 
confirming the chmeal diagnosis, the most consistently 
valuable is the barium meal radiographic examina- 
uon, when a variety of deformauons of the stomach 
or duodenum may be shown produced by the pres- 
sure of the large extragastric mass Diagnosis having 
been estabhshed, it remains to consider the appropri- 
ate surgical treatment In 1862 Le Dentu punc- 
tured a cyst of the pancreas and drained it under 
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the impression that it was a cyst of the hver When 
the patient died of peritonitis he somewhat gloomily 
wrote — 

“ Cysts of the pancreas should be relegated to 
the hst of those affections where the heahng art is 
impotent ” 

While we should agree with him in his condemna- 
tion of needhng either as a method of diagnosis or 
treatment, surgery has advanced since his day and 
now holds out three possible and satisfactory forms 
of treatment for the condition The three types of 
operation which have been advocated and apphed 
are excision, marsupiahzation and drainage, and 
primary anastomosis between the cyst and the 
stomach or small intestme Of the first it may be 
said that, while the most radical, it is seldom practi- 
cable for techmcal reasons The second method has 


pancreatic fistula, which leads me on to this further 
sequel to pancreatic trauma which may confront 
the surgeon, and which has its ovm pecuhar and 
fascinating problems 

Most of the pancreatic fistulse which have been 
recorded in the hterature have followed the drainage 
of pancreatic cysts and it may be inferred that if 
pancreatic cysts are of rare occurrence, pancreatic 
fistulas will be even rarer, and this is borne out in 
fact However, pancreatic fistulte may follow on 
immediate operations for pancreatic trauma and 
from other operations in which the pancreas may 
be damaged , notably gastrectomy, and, of course, 
from any operation upon the pancreas itself It is 
noticeable in this connexion that now that extensive 
operations upon the pancreas are coming withm the 
field of surgery the number of pancreatic fistulse 


Table I — Report on 7 Cases of Pseudo-pancreatic Cyst 


Case 

j Age 

Sex 

Aetiology 

Duration of 
Onset 

Treatment 

Result 

L S 

1 

16 

M 

Crush injury to abdomen. 

1 

1 I month 

j 

Aspiration-recurrence Mar- 
supialization and drainage 

Cured 

L L 

1 

50 ! 

1 

F 

Subacute pancreatitis 

I month 

Cyst anastomosed with stom- 
ach over a tube 

Cured 

G H C 

37 

M 

Blow on abdomen 

3 months 

Marsupialization and drainage 

Died 

F B 

1 

57 

M 

’ Carcinoma of pancreas 

i 8 months 

Marsupialization and drainage 
Implantation of resulting 
fistula into stomach, $ months 
later 

Died I year from 
generalized car- 
cinomatosis of 
undetermined 
origin 

C D 

69 

M 

Acute pancreatitis j 

5 days 

Marsupialization and drainage 

Cured 

B G 

7 

F 

Acute pancreatitis ] 

5 days 

Evacuation of large blood-clot 
m lesser sac, abdomen closed 

Cured 

A W 

13 

M 

Blow on abdomen 1 

1 

t month 1 

1 

Marsupialization and drainage 

, Cured 


stood the test of time and experience and probably 
represents the standard procedure at the present 
day It has the merits of being easy and of umversal 
apphcation and in fuUy 80 per cent of cases it pro- 
duces a rapid cure of the condinon Against this 
may be set the fact that recurrences are by no means 
untoown, and m some cases where there is ma)or 
damage to the pancreatic duct or ducts the drainage 
of the cyst may be followed by the development of a 
troublesome and intractable pancreatic fistula, 
although in most cases the fistula will close spon- 
taneously in course of time The third method is 
of more recent origin and has been introduced with 
a view to overcoming the objections which have been 
advanced above to the method of treatment by 
marsupializauon and drainage It has not yet 
got the weight of experience behind it that mar- 
supiahzation and drainage have, but so far as it has 
been tried it is probably the most satisfactory hne 
of treatment which we have to date Of the 7 cases 
reported in this paper 5 were treated by marsupial- 
ization, I by evacuation of the cyst and closure of the 
abdomen, and i by anastomosis with the stomach 
over a rubber tube No more will be said at this 
stage as it is our purpose to return to a further 
discussion of this point later in the paper Table I 
gives a summary of the 7 cases 

It wiU be noticed that in one of these cases 
drainage was followed by the development of a 


being reported in the hterature is steadily rising, and 
this in Itself would be adequate reason for discussing 
so rare a condition, for it may be that in the'future 
It may become a far more common comphcation of 
surgery than it is at present For myself I can say 
that the study of the one case which I have had 
under my care has proved most stimulaung and has 
led me into the byways of physiology and biochemis- 
try which are unfamihar haunts for the surgeon and 
which have provided a welcome excursion for the 
mind which in these days of speciahzation too easily 
resigns itself to the famihar scene and the well- 
trodden path It will perhaps be appropnate at 
this stage to recount the story of the case of pan- 
creatic fistula which it has been my fortunate lot to 
observe and to pass from this to a discussion of the 
various problems which these cases present, and 
the treatment appropriate to the condmon 

Case 3 — On the afternoon of Feb 24, 1944, there 
was admitted under my care at the Whitchurch Emer- 
gency Hospital a small boy aged 9 His story was that 
shortly after lunch that day, whilst engaged with helping 
with the milk round, he had been unfortunate enough 
to meet with an accident He had been sitting on the 
back of the van, which started suddenly, throwmg him 
off on to the ground, and which then added insult to 
injury by backmg, so that one of the rear wheels ran over 
his upper abdomen The child had vomited almost 
immediately and had been taken home in the van, vormt- 
ing again on his arrival He was seen by his doctor. 
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%vho sent him straight into hospital, where he arrived 
nvo hours after the accident 

When I saw him the same afternoon he was sittmg 
up in bed calmly studying a coloured comic and he did 
not seem much distressed and was able to give a clear 
account of the accident His temperature was 97° 
and his pulse 80 There was a slight abrasion on the 
abdomen just above the left anterior superior spine, 
but there was little tenderness and no rigidity He was 
accordmgly treated conservatively and put on a half- 
hourly pulse record and food and fluids withheld His 
pulse rose slowly durmg the night and was 104 when seen 
in the morning, when he vomited again, the vomit being 
projectile in character, and was observed to have visible 
peristalsis in the region of the umbilicus Laparotomy 
was, therefore, carried out immediately 

On opening the peritoneal cavity there was a con- 
siderable escape of dark blood and it was immediately 
seen that there was a rupture of the liver extending from 
the inferior edge down into the portal fissure and almost 
completely avulsmg the quadrate lobe, which was accord- 
ingly removed The lesser omentum was torn and there 
was also seen to be bruising and haimorrhage into the 
body of the pancreas and several well-marked areas of 
fat necrosis in the neighbourhood A routine exploration 
of the intestinal tract produced the surprising finding of 
an entero-enteric intussusception about 6 in long at 
about the mid-point of the small intestine This was 
easily reduced and no cause for it was seen or felt 
There was no other injury in the abdomen The rent in 
the hver was sutured and the abdomen closed with a 
rubber drainage tube down to the damaged pancreas 



Fig 363 — Drainage of fistula througJi a catheter leading 
into a bottle 


The drainage tube was removed on the second day, 
but on the fourth day a clear, watery discharge appeared 
at the site of the tube and rapidly increased in quantity 
until the dressings were constantly wet through A 
specimen of the fluid showed it to be pancreatic juice 
with a pH of 9 and the diastase estimation gave a value 
of 2000 Wohlgemuth imits Some superficial excoriation 
of the abdormnal wall appeared m the next few days, 
but at no time was there any serious digestion of the 
abdominal wall and even the slight excoriation which 
was present was extremely ephemeral, sometimes being 
present in the morning, but completely healed by the 
same evening Within a few days it was possible to 
insert a catheter into the fistula and dram the fluid into a 
small bottle (Fig ^63; Following the development of 
the fistula the boy’s condition steadily deteriorated He 
rapidly developed the features of extreme dehydration 
and t^s was aggravated by attacks of vomiting, which 
were often projectile and violent in character His 
fimd and salt balance was maintained by rectal salines 
to supplement the fluid by mouth Loss of weight was 
progressive and severe and this was accompanied by 
anorexia and marked asthema and he was soon reduced 


to little more than a living skeleton Curious mental 
changes also appeared at this time manifested by several 
attacks m which the patient would suddenly rouse himself 
from his weak, almost stuporose condition, to become 
transformed momentarily into a wild animal at bay 
In these attacks the boy would sit up in bed with bared 
teeth, and convulsively clenched hands, ready to bite 
or scratch anyone who approached, and emitting, from 
time to time, wild and piercing screams He would 
pass rapidly from this state back into his stuporose 
condiQon and had no memory of the attacks after- 
wards 

About a fortnight after the onset of the fistula the 
patient, who had been better for two days, slipped into 
the semi-comatose condition which has been so well 
described by Whipple and others under the term “ pan- 
creatic asthenia ” In this condition the pulse was 
almost imperceptible and the breathing so shallow that 
the boy had every appearance of death An intravenous 
saline was at once started, and within a very few minutes 
the boy revived From this time progress was slow 
but steady, although the extreme wasting remained for 
some time The fistula closed spontaneously m two 
months, and following this the patient rapidly put on 
weight and was discharged from hospital on May 25 
He has remained well since this time 

The above chmeal record raises many problems 
in connexion with pancreatic fistula: which have 
engaged the attenuon of a number of investigators 
and which may be summarized as follows — 

1 The volume and control of pancreatic secre- 
tion 

2 The cause of death in fatal cases and of pan- 
creauc asthema in less severe ones 

3 The degree of importance of the external 
secretion of the pancreas to normal digestion 

4 The enzymauc activity of pancreatic secretion 

5 The treatment of pancreauc fistula: 

I The Volume and Control of Pancreatic 
Secretion — It is generally acceded that the pan- 
creatic secretion is under the control of both nervous 
and humoral influences The humoral control is 
effected by means of secretin which is hberated from 
the duodenum in response to the discharge of the 
acid contents of the stomach into it The secretin 
thus thrown into the blood-stream stimulates the 
pancreas to produce a large volume of secretion rich 
in sodium bicarbonate Stimulation of the vagus 
on the other hand, has a much smaller effect on the 
volume secreted, but produces a fluid which is rich 
m digestive ferments Thus it will be seen that the 
volume and alkahmty of the secretion are largely 
imder humoral control while the digestive acuvity 
is under nervous control The secreun mechanism 
contains within it the elements of an automatic 
regulator or cut out, for the alkahne secretion poured 
out m response to the acid chyme entering the 
duodenum rapidly brings about its neutralization 
and consequently the cessation of the stimulus It 
IS quite clear that in cases of fistula this automatic 
control IS rendered inoperative The pancreas 
responds to the secretin stimulus, but the resultant 
flow of flmd does not reach the duodenum It is 
for this reason that I believe that all inferences as to 
the normal output of external pancreatic secretion, 
based upon data derived from cases of fistula, are 
probably erroneous and tend to be much too large 
Probably they represent the maximum output of 
the gland, working at full pressure in response to 
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over-intense and over-prolonged secretin stimula- 
tion However this may be, the volume of fluid 
produced in fistula cases is certainly very impressive 
and values up to 2000 c c have been recorded , the 
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Fig 364 — Record of output of pancreatic fistula for 24 hours 

The increase m secretion in response to food is well show 11 

case I have reported produced as much as 46 oz m 
the 24 hours {Fig 364) The secretion in pancreatic 
fistula IS also continuous, going on by mght and day, 
but agam I think it would be wrong to assume that 
this IS necessanly the case in the normal individual 
for the reason given above In this connexion 
attention may be drawn to the conflicting results 
obtained by vagal stimulation and vagotonic drugs 
Many observers have reported a drop in the volume 
of secretion following such measures Apart from 
the fact that such vagatomc drugs usually stimulate 
gastric motihty and hydrochloric acid output, and 
hence might be expected secondanly to produce an 
mcrease m volume of pancreatic secretion via the 
secretm mechamsm, the result should not surprise 
us What IS more sigmficant is the effect of such 
drugs as pilocarpine, etc , on the enzymauc acuvity 
of the fluid, and httle or no work m the human has 
been done on this problem The absence of evidence 
for psychic secretion reported by several workers is 
also to my mmd inconclusive, as the only index of 
secrenon commonly used is the volume 

2 The Cause of Death in Fatal Cases and 
of Pancreatic Asthenia in Less Severe Cases 
— It was shown expenmentally by McCaughan 
(1929) more than 15 years ago that complete pan- 
creatic fistulse in dogs were invariably fatal in from 
5-8 days If death did not occur in this time after 
the experimental estabhshment of a fistula it was 
invariably found at autopsy that the fistula was not 
complete and that some part of the pancreatic 
secretion was finding its way into the duodenum 
The cause of death in fatal cases was thought to be 
mainly the profound anhydraemia resultmg from 
the fistula The blood-chemistry was found to be 
httle altered apart from a shght reduction in the 
chlorides and a terminal rise m non-protein mtrogen 
There was no constant variation in the carbon- 
dioxide-combimng power of the plasma They 
further estabhshed that intravenous admimstration of 
sahne prolonged life and maintained normal blood- 
chemistry and that admimstration of whole pancreatic 
juice by mouth restored even moribund ammals to 
health In dogs in which only a partial fistula was 


induced there was no constant chmeal picture pro- 
duced , some of the dogs suffering from dehydration 
and loss of weight and others remaimng in compara- 
uvely good healA All this conforms fairly closely 
to the findings in human cases of pancreatic fistula 
It IS rare for a human pancreatic fistula to be com- 
plete and thus fortunately its fatal effects are seldom 
observed, but there is no doubt that they will occur 
and would have done so in the case cited apart from 
the insntunon of vigorous treatment However, 
the cause of death in such cases is not yet sufficiently 
clear and is almost certainly due to a number of 
contributory causes The dehydration is an obvious 
factor Human pancreatic fistulse may secrete up to 
2000 c c (3I pints) of flmd in a day, winch represents 
a very substantial fluid loss In addition to this 
there is the flmd lost in the vomiting which is such 
a common concomitant of the condition This 
dehydration is rapidly reflected m the sunken eyes 
and inelastic skin of the sufferer Then, too, pan- 
creatic flmd contains an appreciable quantity of 
protein, albumin and globuhn, and this mounts 
up in the large volume secreted to produce a serious 
drain on the plasma proteins This is to some 
extent compensated for by the anhydrsemia and 
reduction of blood-volume, so that the reading 
obtained may not be low unless it is interpreted in 
relation to the concentration of the blood {Table II) 

Table II — Case 3 Report on Blood 
Examination (April io, 1944) 

Titrauon for non-ionized alkali in the 

serum, gives similar results to those of 
normal blood 

Total proteins 8 2 S 8 Pet cent 

Albumin 6 o g „ „ 

Globuhn 2 2 S 8 j> » 

Pancreatic flmd also is a markedly alkahne secretion 
— the pH of the specimen recorded was 9 , this 
alkahmty is due to the high sodium bicarbonate 
content, and it might be thought that such a constant 
dram m alkah would produce a sigmficant acidosis 
While there is no doubt that it does to some extent 
do so, the effect should not be over-estimated In 
the first place it is to some extent balanced by the 
frequent concomitant vomiung, and also there is 
good evidence to show that much of the bicarbonate 
is produced locally m the pancreas as a product of 
the metabohsm of its cells and is not derived from 
the blood This is in keeping with the surprisingly 
shght changes m blood-chemistry which have been 
repeatedly reported even in patients who were 
gravely ill The finding has been succinctly and 
wittily summarized by Capt J M Miller and Major 
T B Wiper (1944) in a recent excellent paper 
When reporting a serious case under their care they 
state “ He was in vibrant health in the laboratory, 
but practically dead in the ward ” 

However, although the blood-chemistry changes 
are shght and may be masked by the concentrauon 
of the blood, that is not to say that such changes 
which are present are not very important Indeed, 
the writers referred to above draw attention to the 
similarity between the condition of pancreatic 
asthema and the more extreme forms of Addison’s 
disease and other states in which the blood-sodium 
IS sigmficantly lowered They noted a fall in plasma- 
sodium in one of their cases from a normal of 142 m 
Eq/L to 1 13 3 m Eq/L, which is well below the 
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level regarded as diagnostic of Addison’s disease 
They also point out that reduction of sodium con- 
centration IS accompamed by a secondary loss of 
water, thus increasing the dehydration and enhancing 
the hsemoconcentration, elevation of blood-proteins, 
and finally non-protein mtrogen The resemblance 
between Addison’s disease and the victim of a severe 
pancreatic fistula is certainly striking, and it is 
probable that the sodium loss is an important factor 
in the production of the symptom complex This 
discussion of blood-chemistry may seem to be unduly 
academic, but at least it has an important practical 
sigmficance as it emphasizes the importance of 
mamtaimng the fluid and sodium reserves of the 
body in all such cases The dramatic effect of 
intravenous sahne in the patient I have described 
had to be seen to be appreciated It is unnecessary 
to give sodium bicarbonate, as the body is able to 
supply adequate quantities of the bicarbonate ion 
as a by-product of its metabohc activities, but it 
could well be administered as an alternative to sahne 
if vomiting IS not present and there is a risk of chloride 
retention and resultant oedema The value of whole 
pancreatic fluid by mouth could not be tested in my 
case as the patient was not sufficiently co-operative, 
but many workers have reported very favourably 
upon the effect of its admimstration 

While there is no doubt that the mam factors 
contributing to the mortahty and morbidity of pan- 
creatic fistulas are the anhydrxmia and blood changes 
outhned above, there remains an uneasy feehng that 
this IS not perhaps the whole story It is difficult 
to understand, for example, why cases with a partial 
fistula should so often show httle or no impairment 
of health even though the total fluid loss may 
approach or even surpass that from a total fistula 
It raises in one’s mind inevitably the question as to 
whether the external secretion of the pancreas does 
not supply some factor vital to the well-being of the 
body The answer would appear to be conclusively 
in the negative, for it is known that total extirpation 
of the pancreas in man is not incompatible with hfe 
and even with health and may not even be accom- 
pamed by any disorder in the digestive processes 
Possibly there may be some individual variation in 
this and clearly more work is needed on human 
pancreatic physiology to establish the point 

3 The Degree of Importance of the External 
Secretions of the Pancreas to Normal Diges- 
tion — It has just been mentioned that the pancreas 
has been successfully extirpated in the human without 
impairment of digestion, and it may well be asked 
whether the external secretion is of any vital import- 
ance in the digestive processes The occurrence 
of fatty diarrhoea in cases of pancreatic fistula 
and other pancreatic diseases is quite inconstant and 
apparently qmte capricious, being unrelated to the 
severity of the condition (some cases of partial fistula 
have severe steatorrhoea, while other cases of total 
fistula have no such symptoms) Probably m most 
people the succus entericus together with the bile 
IS quite capable of carrying on the digestive pro- 
cesses to completion if the pancreatic juice is wanting, 
and we have but another example of the prodigahty 
with which the body is supphed with alternative 
mechamsms to take the place of any which may be 
temporarily or permanently put out of action No 


doubt, however, there arc some individuals who are 
not thus able to compensate for the loss of pancreauc 
secretion, and in these the withdrawal of this fluid 
represents an irreparable loss resulting m serious 
digestive impairment (Table III) 

Tabic III — Case 3 Report on Fscal Fat 

Afarcli 25, 1944 

Total Fat 24 per cent by v.cipht of dned fxccs 
SS per cent of the total fat is split 
45 n M M n » n Unspltt 
April 10, 1944 

Total Fat 6 per cent by \\ eight of dried fxccs 
67 per cent of the fit is split 
33 M ». 11 >» »» » umplit 

This leads me to the fourth question concerning 
pancreatic fistula:, viz , the enzymatic activity of 
pancreatic fluid 

4 The Enzymatic Activity of Pancreatic 
Secretion — It is well known that the pancreas 
secretes three ferments , diastase or amylase, lipase, 
and trypsin, which act respectively upon carbo- 
hydrates, fat, and proteins With regard to the 
first. It IS constantly present in pancreatic jmee, 
and indeed can hardly be said to be diagnostic of 
pancreatic fluid as it occurs in fair quantity, for 
example, in aseme flmd Lipase has also been 
reported present in most of the cases of pancreanc 
cyst flmd and fistula fluid in which it has been sought 
The quantity of these uvo enzymes present is very 
variable from case to case and from day to day, e g , 
in the personal case the diastauc index was 2000 
Wohlgemuth units one day and only 200 units a 
few days later 

The mam interest, however, is focused on the 
trypsin and the proteolytic activity of pancreatic 
juice It must surely be a matter of comment in 
studying the hterature concermng pancreatic fistula: 
to find how variable have been people’s expenences 
with regard to the proteolytic activity of fistula juice 
as evidenced by its tendency to produce digestion of 
the tissues of the abdominal wall In some of the 
reported cases this has been a major comphcation, 
while others have remarked on its complete absence 
In my own case it was never a problem and comment 
has already been made on its ephemeral character 
The tradiDonal explanation of these facts is, of 
course, that trypsin is secreted by the pancreas in an 
inactive form which is activated by a specific enzyme, 
enterokinase, in the duodenum , and in chmeal 
support of this is adduced the fact that duodenal 
fistulse are always accompamed by severe digestion 
of the abdominal wall This would, of course, 
account for the absence of digestion m cases of 
pancreatic fistula:, but on the other hand would not 
explain why some pancreatic fistulx are accompamed 
by pronounced proteolytic activity In order to 
account for this fact it must be presumed that other 
things besides enterokinase can bring about the 
activation of trypsinogen, or trypsin plus protein 
inhibitor as it is now generally believed to be Many 
things have been claimed to be effecave in such 
activation and among the hst are calcium chloride, 
exposure to air, the presence of bacteria, bile, and 
bile-salts, etc It is possible that all these may be 
effective at various times in splitting up the trypsin 
inhibitor complex, but that they are not always 
effective is shown in our own case In one specimen 
which was kept for 24 hours prior to the assay 
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and which was found by culture to contain Str 
pyogmes, Str viridans, and Ps pyocyaneiis, no direct 
tryptic acuvity could be founds but it was present 
after acuvation by calcium chlonde (Table JV) 

Table IV — Ronald Cokeley ANALYSIS OF 
Pancreatic Fistula Fluid (May, 1944) 

Full investigation of Pancreatic Fluid 
Pancreatic juice 

Total solids, I 35 per cent 

Inorganic ash, o 67 per cent 

Organic matter, o 68 per cent (by difference) 

Calcium, 2 2 mg per cent 
Enzymes 

Diastase — 200 Wolgemuth unils/c c 
Lipase, B P assay — 8 c c N/i per cent 
Trypsin, Marnndale assay No activity 
Activated with l/io vol 45 per cent CaCl = 

2 7 c c N/i per cent 

Trypsin inhibitor — too mg per cent trypsin 
neutralized 
Bacteriology 

Str virtdans, Str pyogenes, Ps pyocyaneus 

The action of calcium chlonde m this respect 
deserves comment, I think, m view of the fact that 
the same pancreatic juice was found to contain 2 2 
mg of calcium, a figure which corresponds closely 
with that cited by other authors including the recent 
mvesDgation by Capt J M Miller and Major T B 
Wiper These authors draw particular attention to 
the calaum content of pancreatic jmce as constituting 
a httle recogmzed phase of calcium metabohsm in 
which diffusible calcium from the blood-stream is 
constantly being discharged into the duodenum 
They make the pomt that this must be lomzable 
calcium as only this fracuon of the calcium of the 
blood IS able to diffuse into extracellular fluid 
However, it would not seem that this is necessarily 
the case, and the very fact that it does not produce 
acuvation of the trypsm is m favour of its being 
protein bound The finding that bile-salts are 
effecuve m acuvaung trypsinogen is, I think, most 
suggesUve, and indeed it makes one wonder whether 
this IS not the normal mechamsm of acUvaUon 
Intermittent regurgitauon of bile mto a pancreauc 
fistula would in this case account for the presence or 
absence of trypUc acuvity in fistula flmd from day 
to day That bile-salts do, m fact, acuvate the 
trypsinogen of normal blood-plasma has been 
confirmed for me by Miss B Sull, to whom I am 
indebted for all the biochemical work on the case 
presented Once agam this may seem to be an 
academic discussion unrelated to surgical pracuce, 
but a clearer understanding of the mechamsm 
involved m trypsinogen acuvauon may well prove 
a help m deahng with other diseases of the pancreas 
5 The Treatment of Pancreatic Fistulae — 
We turn now, finally, to the treatment of pancreauc 
fistulte It should be said at the outset that fully 
80 per cent of such fistulse close spontaneously in 
due course, and such closure has been noted even 
up to a year after the fistula has been estabhshed 
Treatment in the first mstance should, therefore, 
be conservauve and should be directed towards 
(i) The restoraUon and maintenance of flmd reqmre- 
ments and normal blood-chemistry (2) The protec- 
uon of the wound when digesUve activity is a feature 
of the condiuon (3) DiminuUon in the volume 
of the secreuon to encourage closure The first of 
these has already been adequately dealt with The 
second, as has been menuoned, is often no problem 
at all, but if digestion of the wound is troublesome 


probably the best method of treatment is that devised 
by Caryl Potter (1929) for the treatment of duodenal 
fistulse This IS based on the fact that trypsin 
IS only acUve in an alkahne medium, and consists 
in irrigaUng the wound with a conunuous drip of 
N/io hydrochloride acid and dressing it with gauze 
soaked in 10 per cent Witte’s peptone to absorb any 
tryptic activity which may still be left Less severe 
cases can be satisfactorily handled by protection of 
the skin by hberal apphcanons of vasehne or 
alumimum paste 

The third objective of conservauve treatment — 
namely, to dimimsh secreuon in order to favour 
closure of the fistula — may be convemently discussed 
under the headings (a) Diet , (b) Drugs , (c) Other 
measures Since the volume of the secreuon is 
largely governed by the secreun mechamsm, which 
IS m turn dependent upon the mouhty of the stomach 
and the acidity of its contents, any measures which 
will lessen these might be expected to bring about 
a reducuon in the volume of secreuon 

a Diet — ^As long ago as 1907, as a result of 
extensive mvesugauons, Wohlgemuth insututed his 
dietary regimen for pancreauc fistula and this has 
remained the standard since his day His method 
was briefly to give a high-fat, low-carbohydrate diet 
together with plenuful doses of sodium bicarbonate 
and atropme , all of which measures are designed to 
dimimsh gastric acidity and mouhty Many have 
reported favourably on this regime, but more recent 
and accurate measurements in the human have cast 
some doubt on its effecuveness Accurate observa- 
Uons on the effect of various diets and drugs on the 
secreuon of human pancreauc fistulEe have been 
made recently by McCaughan and Purcell (1941) 
and others, and these have demonstrated that a 
high-fat meal does not show up parucularly favour- 
ably m comparison with other diets in effect on the 
volume of pancreauc secreuon Sodium bicarbonate 
by mouth m the usual doses also has but httle effect 
It must be remembered that the effect of sodium 
bicarbonate upon the stomach is to sumulate the 
producuon of more acid, and probably very massive 
doses are reqmred to overcome this effect Probably 
other alkahs such as alumimum hydroxide would 
have a more beneficial effect, but they do not seem 
to have been tried It is qmte certain that sodium 
bicarbonate direct into the duodenum through a 
duodenal tube markedly decreases the volume of 
secreuon and that dilute hydrochloric acid equally 
dramaucally increases it 

b Drugs — ^With regard to drugs, it would be 
tedious to enumerate the very large number of drugs 
which have been tested experimentally Suffice it to 
say that ephedrme appears to be the most saUsfac- 
tory for chmcal use There are other drugs, as for 
example physosugmm, which have a greater effect 
m dimimshing pancreauc secretion, but they all have 
unpleasant side reacuons of one sort or another which 
make them undesirable for chmcal use 

c Other Measures — Some writers have reported 
favourably on the effect of deep X-ray therapy m 
dimimshmg pancreauc secreuon and producmg 
closure of fistulEe, but the consensus of opimon 
amongst most recent writers who have ttied it is 
that It has httle or no effect, and the same may be 
said for the use of sclerosing fluids injected into the 
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fistula One case reported here had a tnal of 
sodium morrhuate injections without effect If 

the fistula does not close within a reasonable period, 
even with the use of the above measures, surgical 
treatment should be undertaken In my judgement 
surgery should not be considered for at least six 
months if the patient’s health is not being impaired 
by the fistula, as many fistulas have closed after 
several months If surgery is deemed advisable the 
fistula may be dissected out and implanted into an 
adjacent viscus , the stomach, gall-bladder, and 
jejunum have all been used for this purpose Of 
these the stomach has found most favour and has 
much to commend it because of its accessibihty and 
the fact that the tryptic activity of the jmce which 
might digest the suture hne is immediately destroyed 
by contact with the acid secretion of the stomach 
No untoward effects upon the digestive processes 
have been observed However, “ prevention is 
better than cure ” in surgery as in medicine, and 
the fact that most pancreatic fistulse follow upon the 
drainage of pancreatic cysts must, I think, compel 
the question as to whether primary anastomosis of 
pancreatic cysts should not replace marsupiahzation 
and drainage as the standard treatment for pan- 
creatic cysts 

Naturally the suggestion must be treated with 
reserve and judged primarily upon the mortahty 
figures Unfortunately, the method has not been 


sufficiently frequently apphed to give reliable data 
in this respect, but so far as the method has been 
used It has given a good account of itself and com- 
pares very favourably with marsupiahzation, which 
carries an appreciable mortahty Lahey and Lium 
(1937) collected 8 cases of primary anastomosis as a 
treatment for pancreaUc cyst, without any mortahty 
and with umformly good results , one of these cases 
is included in this present review Clearly the 
method is deserving of an extended trial and may 
well prove to be the treatment of choice m the 
future 
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Endogenous hypoglycremia was first recogmzed as 
a chmcal syndrome by Seale Harris in 1924, follow- 
ing the recogmtion of the effects of overdosage of 
insulin 

In 1927 Wilder, Allan, Power, and Robertson 
demonstrated that neoplasms of pancreatic islet 
tissue may produce excessive amoimts of insuhn 
and cause hypoglycemia The first successful 
removal of an islet-cell tumour, with complete 
remission of the symptoms due to hypoglycemia, 
was recorded by Howland, Campbell, Maltby, and 
Robinson in 1929 Since that time the number of 
successful cases has grown, but islet-cell tumours 
must stiU be regarded as rare Meyer, Amtman, 
and Perlman (1941) were able to find records of 53 
cases successfully treated surgically and we have 
been able to find records of 9 more cases and add 
I case of our own — Windfeld, 3 cases (1940) , Rudd 
and Walton (1941) , Conn and Conn (1941) , 
Quarner and Bingham (1942) , Beek, Haex, and 


Kooreman (1942) , Rayner, Rogerson, and Gaymer 
Jones (1943) , and Lups (1944) 

CASE REPORT 

History — The pauent, a schoolboy aged 13 years. 
Was referred to J MacD H by Dr D Wallice, of 
Wrexham, as a probable case of ‘ petit mal ’ During 
the past tvielve months he had had several attacks of 
disturbed consciousness, occasionally associated with 
twitching of the limbs and face The twitching was 
usually bilateral, but more pronounced on the left side 
He did not always lose consciousness during these attacks, 
but often was unable to speak, and his mother had always 
noticed a “ glazing of the eyes ” He was first seen 
on April 10, 1945, and during the previous month the 
attacks had become more frequent, occurring about 
once a week They had usually been in close relation 
to meals, either immediately before or after, and occa- 
sionally they occurred after exercise He had never 
noticed any excessive hunger, but his mother said that 
his appetite was much greater than usual in a boy of his 
age Although the description of the attacks suggested 
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‘ peut mal some of the lapses of consciousness were 
followed by long periods of deep sleep or even stupor, 
from which It was difficult to rouse him This raised the 
suspicion that hypoglycxmia might be the cause 

The boy is highly intelhgent and his own verbatim 
description of the attacks is interesung “ The first attack 
which I had was m June, 1944 I was having dinner 
when my mother noticed that I was dropping 
the food on the tablecloth and that I was eating 
hardly any of it She also noticed that my eyes 
were glazed I was taken upstairs and put to 
bed, where I fell asleep immediately and slept 
for about three hours When I awoke I did 
not remember anything and I only know what 
happened because I was told The majority 
of the fits were not like this one, however 
They usually occurred near to a meal time or 
after I had been rurming about During these 
attacks I could not keep stiU and I had little 
control over my hmbs The left side of my 
body was usually worse than the right I 
could usually keep still after a rest of about an 
hour After one fit I slept for about five hours 
and when I woke up I could not remember 
anythmg about it I had one bad attack on the 
football ground while watching a match It 
Was a very cold day and I began to feel 
restless and kept falhng back agamst the 
people behmd me After watchmg the match for 
about half an hour my legs seemed to lose all feelmg 
and I collapsed I was in a daze and can dimly 
remember a man movmg my arms about to wake me 
up I got up and found that I could walk and my 
uncle started to take me home when I collapsed again. 



Fig 365 — Oral glucose tolerance curves before and 
after operation 50 g of glucose given by mouth 


so a taxi was sent for and I was taken home and put to 
bed, where I slept for two hours When I woke I could 
only remember small parts of what had happened to me 
and thought at first that I had been dreaming I could 
not remember seeing any of the football match I had 
a headache for about an hour after wakmg up When 
I felt the last fit coming on I had a dose of glucose and I 
was all right in about fifteen rmnutes (This was after 
the presumptive diagnosis had been made and he had 
been told to take glucose if he felt an attack beginning ) 
Durmg at least one of the fits I had difficulty in talking 
My teeth were grindmg together and my tongue curled 
up and I could not uncurl it for about five minutes 
After lymg down for half an hour 1 recovered ” 


On Examination (April lo) — There were no abnor- 
mal physical signs of any kind The B P was 125/60 
X-ray films of the skull showed no abnormahty 

On April II the blood-sugar after fasting for twelve 
hours was 56 5 mg per cent He had no fit on the day 
this estimation was done, but had two more durmg the 
week before he was seen again on April 17 An oral 


Fig 366 — Diurnal variation in blood-sugar levels on normal 
hospital diet 

glucose-tolerance test on April 19 after a twelve-hour 
fast gave the followmg figures — 


Fasting blood-sugar 
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A diagnosis of endogenous hypoglycaerma was thus 
estabhshed and the possibility that it was due to an islet- 
cell tumour was seriously considered as there was no 
evidence of any other endocrme disease 

He was transferred to the Staffordshire General 
Infirmary on May i for further investigation, to be 
followed, if thought necessary, by laparotomy and 
exploration of the pancreas No ftirther fits occurred 
A fractional test-meal showed no abnormahty of gastric 
secreuon and X-ray examination of the alimentary tract 
showed no abnormality 

On May 2 the diurnal variation of the blood-sugar 
on the ordinary hospital diet showed low, but not “ hypo- 
glycaemic ” levels about three hours after the mam meals 
of the day, namely, breakfast and the midday meal 
(Fig 366) 



Fig 367 — Glucose tolerance curves before and after opera- 
tion following intravenous injecuon of 10 g of glucose 

On May 3, on attemptmg to carry out an intravenous 
glucose-tolerance test, the boy fainted after 10 g of 
glucose had been mjected into an antecubital vem 
Unfortunately a blood sample was not taken until ten 
imnutes had elapsed, so it is impossible to say whether 
the transient lapse of consciousness was due to hypo- 
glycemia, but the test was repeated on May 8 after 
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mjecnng 20 g of glucose intravenously during about 
three minutes and blood samples ivere taken at two- 
minute intervals during the first twenty minutes of the 



Fig 368 — Glucose tolerance curves before and after operation 
following intravenous injection of 20 g of glucose 

test An immediate rise in the blood-sugar was observed, 
followed by a sharp fall during the first eight minutes 
of the test and then by an even greater rise (Figs 367, 
368) These observations were made after a twelve-hour 
fast Ten minims of adrenaline injected subcutaneously 
produced a rise in blood-sugar, reaching a maximum 
in two minutes, but there was no secondary “ kick ” 
in the curve as in the one following the injection of 20 g 
of glucose (Fig 369) 

Although no conclusive evidence is furnished by these 
blood-sugar curves, the whole clinical picture strongly 
suggested a diagnosis of islet-cell tumour and it was 
decided to perform an exploratory laparotomy This 
was done by B R S on May 14 

At Operation — Under ether anssthesia the abdomen 
was opened through an upper right paramedian incision 
During the early stages of the operation the pulse became 
rapid and the breathing irregular, so 40 g of glucose 
were injected intravenously On palpation of the 
pancreas a tumour about the size of a pea, firmer than 
the surrounding pancreas, was soon felt in the head The 
gland was then exposed through the gastrocolic omentum 
There was some difficulty in obtaining a full exposure 
of the pancreas as the lesser sac did not extend to the 
right beyond the pyloric antrum A careful search 
revealed no other pancreatic tumours Further examina- 
tion of the nodule in the head of the pancreas gave the 
impression that it was partly within me duodenal wall 
at the level of the ampulla of Vater , so much so that 
It was decided to attempt its removal through the duo- 
denum, but palpation through an incision into the bowel 
showed that it was not actually in the duodenal wall 
It became obvious that the best approach would be from 
the posterior surface of the head of the pancreas 

After closure of the incision into it, the duodenum 
was mobilized and the head of the pancreas exposed 
from behind The gland was incised over the tumour, 
and as the latter did not appear to have a satisfactory 
capsule It was resected together with some surrounding 
pancreatic tissue, the rather free bleeding being con- 
trolled by fine catgut sutures 

In spite of the risk of damage to the neighbouring 
ducts a complete removal was thought to be necessary, 
as the tumour was very small and even a fragment left 
behind might have been sufficient to cause hypoglycemia 


A stab dram was left down to the duodenum and the 
abdominal wound closed 

The boy’s convalescence was satisfactory, and as 
there was nothing more than a little serous discharge from 
the drain it was removed on the fifth day 

The operation was fimshed at 12 30 pm and at 
2 15 p m the blood-sugar was 184 mg per cent, at 3 p m 
210 mg per cent, and at 4 p m 200 mg per cent The 
following day the blood-sugar levels were as follows 
10 a m 141 mg per cent , 12 noon 109 mg per cent , 
2pm ro8 mg per cent , 4pm 113 mg per cent The 
glucose-tolerance tests, oral and intravenous, which had 
been earned out in the pre-operative period were repeated 
under similar conditions during convalescence, and 
although the fasting blood-sugar still remained at a rather 
low level It was higher than before The sharp fall in 
blood-sugar observed in the 20-g curve before operation 
was not found afterwards (see Ftg 368) 

The boy has now been under observation for five 
months and no further fits have occurred An oral 
glucose-tolerance curve on Aug 16 gave a curve more 
nearly normal 

Histological Examination of the Tumour — The 
tumour consisted of a roughly spherical mass approxi- 
mately I cm in diameter, yellowish-grcy in colour, with 
a shaggy surface and hard consistency It was fixed m 
formol saline 

The mass may be divided for convenience into an 
outer and inner zone, but these blend at their junction 
The peripheral zone, of variable thickness, consists of 
acinar cells, occasional islets and ducts, closely resembling, 
and probably identical with, normal pancreas This 
zone extends over approximately three-quarters of the 
circumference, the remaimng quarter show's the inner 
zone at the surface The inner zone consists of hyaline 
connective tissue, in which are set, first, duct-hke struc- 
tures, with a clear lumen, lined by tall columnar epithelial 
cells, some of which contain material resembling mucin 
which stains pink with mucicarmine , and secondly, 
collections of cells closely resembling islet cells, arranged 
about wide blood-vessels, mostly of capillary type The 
outer and inner zones interdigitate where they touch, with- 
out clear division Furthermore, several of the islets 



Fig 369 — Blood sugar curve following subcutaneous 
iniection of lo minims of adrenaline 


of the peripheral zone, where they abut upon the inner 
zone, are unusually large for normal pancreas and 
form a sort of transition towards the concentrated islet 
tissue of the centre, where the islet collections and 
capillaries are much larger still Again, a few acinar 
cells are set in the fibrous tissue of the outer part of the 
inner zone The ducts of the peripheral zone are set 
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symptoms have been thoroughly studied during the fasting type of hypoglycamua is well illustrated by 
past few years since the introduction of insuhn certain types of hver disease in which restnction of 
therapy into psychiatric practice and may be classified the dietary carbohydrate produces a low level of the 

as follows fasting blood-sugar A diet rich in carbohydrate 

Mild Symptoms —Fatigue and lassitude^ often controls this type of hypoglycsemia 
accompamed by a feehng of faintness and hunger In organic hyperinsuhmsm, according to Conn 
Epigastnc discomfort, sometimes amoimtmg to and Conn (1941), both these types of hypoglyca:mia 
severe abdominal pain Sweating, pallor, and occur A low level of the fasting blood-sugar is 
vertigo Drowsiness, tachycardia, palpitation, extra- always found and restriction of dietary carbohydrate 
systoles, and occasionally precordial pain depresses it further At the same time, however. 

Moderately Severe Symptoms — ^Any of the above a stimulative effect may be seen in the fact that two 
mild symptoms may be present in exaggerated form to four hours after a meal the level of the blood- 
In addition, there may be brief mental disturbances sugar is frequently far below that observed in the 
or lapses of consciousness resembhng ‘ peat mal ’ post-absorptive state These authors regard their 
More florid psychiatric symptoms include depres- observations as evidence of an excessive stimulation, 
Sion, euphoria, confusion, and occasionally violent by the ingestion of carbohydrate, of the mechamsms 
behaviour States resembhng alcohohc intoxica- involved in the rapid removal of sugar from the 
tion occur frequently In many cases a disturbance blood They found in their case of islet-cell tumour, 
of sleep rhythm occurs and conditions resembhng that the fasting hypoglycaimia, obviously the result 
Parkinsomsm have been described Hysterical be- of too much insuhn, was associated with abnormal 
haviour, loss of memory, and aphasia have occurred inhibition of glycogenolysis in the hver and with 
Severe Symptoms — Any of the above symptoms excessive combustion of sugar The stimulative 
may alternate with attacks of coma, with or without effect disappeared after removal of the tumour 
convulsions Many of the cases described were at In our case there was a fasting hypoglycaimia 
first regarded as epileptic The coma and stupor and the diagnosis, at first only suspected, was more 
may be very prolonged and suggest some serious strongly suggested by this finding There was also 
mtracramal lesion such as tumour or vascular a ‘ stimulative ’ effect about three hours after meals, 
accident Violent dehrium may occur as shown by the variations m the blood-sugar 

The physical signs are neghgible, even during throughout the day when the patient was taking a 

attacks of coma, but occasionally disturbances of normal hospital diet {see Fig 366) It is also 
tendon reflexes and extensor plantar reflexes are tempung to assume that the transient loss of con- 
found It is unusual for any abnormahty to be sciousness following the intravenous injection of 
found in the intervals between attacks 10 g of glucose was the effect of ‘ stimulanve ’ 

It is usually easy to recogmze destructive disease hypoglycaimia, particularly in view of tlie fall in 

of the hver, Addison’s disease, and pituitary cachexia blood-sugar observed in the first few minutes dunng 

The greatest difficulty is in differentiating between the later test using 20 g of glucose Defimte con- 
‘ idiopathic ’ or so-caUed ‘ functional ’ hyperinsuhn- elusions from these isolated observations on a smgle 
ism and the hyperinsuhmsm due to hyperplasia of the case are impossible and repetition in further cases 
islets of Langerhans or islet-cell tumour Direct of islet-cell tumour is obviously necessary before 
evidence of the existence of islet-cell hyperplasia is their value can be assessed We have been unable 
difficult to estabhsh There are many records of to observe the imtial fall in blood-sugar m the 20-g 
hyperinsuhmsm having been reheved by partial curve in six epileptic patients who had no fastmg 
pancreatectomy, although no islet tumour was found hypoglycaimia The oral glucose-tolerance curves 
Some of these case have been regarded, perhaps on before and after operation are of the flat type often 
slender grounds, as examples of islet-cell hyperplasia seen in mild diabetes, although they are at a lower 
The small size of islet-cell tumours and their not infre- level After a time the flattemng disappears This 
quent mulaphcity make discovery and surgical cure flat type of curve is not uncommon in hyperinsuhn- 
difficult It should be borne in mind that they may ism, but in the present state of our knowledge it 
he outside the pancreas, as in the case reported by cannot be said that there is any infalhble diagnostic 
Rudd and Walton (1941) If our submission that procedure in cases of islet-ceU tumour 
these tumours are m the nature of heterotopia be 2 Pathology — It is submitted that the explana- 
correct, search for them should include a much tion in this case, and in many other pubhshed cases, 
wider area than the pancreas and embrace the hes in heterotopia — anlage — with possibly some 
duodenum, jejunum, and stomach, where pan- degree of bemgn neoplastic prohferation Nicholson 
creatic heterotopia has been shown to occur (1921 onwards), as Professor Stewart observed. 

From the point of view of climcal behaviour “ almost single handed ” in this country, studied 
J W Conn has divided endogenous hypoglyctemia the relauonship between heterotopia and new 
mto two broad groups — stimulative hypoglyctemia growth (Stewart and Taylor, 1925) As we under- 
and fasting hypoglycasmia In ‘ functional ’ hyper- stand it, Nicholson maintained that there is “ no 
msuhmsm the stimulative type of hypoglycaimia borderland between malformations and tumours ” 
IS said to occur A precipitous fall in blood-sugar and again “ typical tumours come very close to 
follows the ingestion of large amounts of carbo- malformations ” , “ the displaced cells undergo 
hydrate The level of the fastmg blood-sugar, their normal differentiation ” It is noted that 
however, remains normal, even when the dietary accessory pancreas is found between the layers of 
carbohydrate is restricted The transient post- mesentery and within the wall of stomach or duo- 
prandial attacks of hypoglycsmia are controlled by denum A carcinoma of such accessory pancreas 
reduemg the carbohydrate content of the diet The is desenbed — hamartoblastoma, but “ the truth 
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appears to be that cell-nests usually undergo differ- 
entiation together with the other tissues of the body 
In rare cases they fail to do so Tissue malforma- 
tion or differennated cell-nests are not predisposed 
to tumour formation ” 

Stewart and Taylor (1925) state that heterotopia 
of pancreas occurs in the subserous or submucous 
coats of the duodenum (also stomach and jejunum) , 
islets are seen m some cases (Stewart and Hartfall, 
1928) They describe an adenomyoma of the 
stomach contaimng pancreauc type of epithehum, 
undifferentiated duct-hke structures are also figured 
The blendmg of the various glandular groups of 
normal gut wall and pancreatic heterotopia resem- 
bles the findmgs in our case Plam muscle was 
promment — almost absent in our material It is 
stated “ specimens of differentiated hetero- 
topic pancreas not infrequently show small areas 
of undifferentiated duct-hke tissue obviously in 
excess of duct requirements ” The important 
statement is made that “ mahgnant tumours of 
accessory organs are extremely rare” Now this 
seems vital to the discussion on the evidence of 
mahgnancy in “ adenoma ” of the islet cells 

It appears to be estabhshed that islets arise in the 
embryo directly from duct-hke (undifferentiated) 
structures Barnard (1932) suggests that “ the 
adenoma has replaced some of the pancreatic tissue 
proper and that fibrous tissue and ducts have 
persisted” Whipple and Frantz (1935) describe 
“ duct-hke structures Whether they are to be 
interpreted as adult ducts from the onginal pan- 
creatic nssue or new-formed tumour ducts it is 
difficult to say The pomt is rather an academic 
one, smce the ongm of islet cells from duct epithehum 
has been demonstrated” — the suggestion is here 
made that further discussion is academic It is 
submitted that this is not so and that the views 
herem set forth are very matenal to the issue, 
especially with regard to mahgnancy 

To summanze (i) The mass does not consist 
merely of islet cells, but includes “ ducts ” and 
cells resembhng the external-secretory cells of the 
pancreas (2) The position, m contact with the 
duodenum, is consistent with the embryological 
ongm as a duodenal bud (3) In the normal pan- 
creas ducts are surrounded by bulkheads of fibrous 
tissue Here islet collections often abut upon 
“ ducts ” without mterposition of fibrous tissue 
It seems unhkely that such fibrous nssue should 
disappear, and if so, suggesnons that the duct-hke 
structures are remams of pancreas invaded by 
tumour seem ill-founded Again, the duct-hke 
structures are too numerous to sansfy the condmons 
contemplated by such a view The absence, often 
remarked by authors, of complete encapsulauon m 
these tumours, and the mterdigitanon of almost 
normal pancreas with ‘ adenoma ’ — often deemed 


evidence of invasion — are unhke the findings m 
adenomata elsewhere , at the same time the absence 
of signs of de-differennanon or anaplasia, and the 
usually excellent results (except m cases showmg 
metastases) of operauve removal, in spite of ‘ tumour 
cells’ seen in vessels, are hardly consistent with 
carcmoma 

Conclusion — It is subnutted that cogent evi- 
dence has been adduced to show that ‘ adenomata ’ 
of the islets of Langerhans are of the nature of 
heterotopia and that this view explams the presence 
of ‘ ducts ’ and ‘ invasive ’ growth and the ‘ absence 
of encapsulation ’ which have perturbed histologists 
inchned to regard the masses as true adenomata of 
islet cells 

SUMMARY 

A case of hypennsuhmsm due to a pancreatic 
islet-cell tumour is descnbed The cerebral sym- 
ptoms of the patient were entirely reheved by 
removal of the tumour Certain features of the 
response to mtravenous mjecuon of glucose are 
described which have not hitherto been noted 

Histological evidence that these tumours are in 
the nature of heterotopia is presented 

Our grateful thanks are due to Professor M J 
Stewart and Professor H P Himsworth for helpful 
advice and cnhcism, and to Mr T C Dodds for 
the photomicrographs 
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THE PRESENT POSITION OF SURGERY IN THE TREATMENT OF 

BLEEDING PEPTIC ULCER* 

By GORDON GORDON-TAYLOR, C B , O B E j Surgeon Rear-Admiral 


Some apology is demanded from one who would 
venture yet again to write on this controversial 
subject, but the problem has interested me for a 
quarter of a century, and my own attitude towards 
the question has altered more than once during 
the years that have elapsed since the last Armageddon 
I offer no excuse for changes in outlook that have 
from time to time controlled my scalpel, for no 
surgeon worthy of the name remains intransigently 
and adamantly bound to some particular hne of 
therapeutic conduct which he may have cherished 
or championed heretofore, nor should his attitude 
towards any problem be crystalhzed beyond the 
power of reasoned persuasion, greater knowledge^ 
and widened experience laudably modify opinions 
that formerly held sway 

The problem of the surgery of haemorrhage 
from chrome peptic ulcer was discussed at con- 
siderable length by the writer (1937) in a previous 
number of the British Journal of Surgery, 
to which the reader is referred To many of the 
opinions expressed therein the author still adheres , 
a natural repugnance to mere repetition and the 
restrictions of space imposed by paper shortage 
suggest reference to previous commumcations by 
the writer (1935, 1937, 1939) on the subject, but 
there are other former views which require modifica- 
tion in the hght of the more recent results of com.- 
petent modern medical therapy 

Even before the outbreak of the present wat, 
surgical interest in ulcer-hsemorrhage had fortunately 
produced certain important repercussions, including 
a re-awakemng of medical enthusiasm over the 
treatment of this group of patients, greater vigilance 
and alermess in the medical observation and conduct 
of such cases, the exploration of new methods of 
assessment of the amount of bleeding in progress 
and Its effect on the orgamsm, the scientific employ- 
ment of replacement-fluids of various kinds, including 
blood, and an earher recourse to gastric feeding 

Therapeutic opimon still varies as to the amount 
of blood which should be admimstered by drip 
transfusion, computations of blood volume are 
now appraised as of greater accuracy than hasmo- 
globin readings in estimating severity of blood-Ioss 
in the early hours of the cataclysmic catastrophe 
Especially in recurrent htemorrhage, an estimate 
of the cahbre of the artery bleeding in the base of 
the ulcer has sometimes been tentatively adumbrated 
by means of repeated blood-volume analysis, and 
more than an occasional appeal to surgery from the 
physician has been thereby evoked The efforts of 
medical colleagues, more especially those under 
whose care in the Courtauld Research Wards of 
Middlesex Hospital during normal peace-time condi- 
tions were segregated many of the severe ulcer 


* Bemg the First Lettsomian Lecture, Medical 
Society of London, July 18, 1945 


htemorrhages, have nowadays reduced “ medical 
mortahty ” to a far smaller percentage than hereto- 
fore, so that the greatest judgement and caution 
must necessarily be exercised before pressing 
surgical intervention for patients overtaken by this 
alarming complicaUon of a gastric or duodenal ulcer 
Surgery reqmred during active ulcer htemorrhage 
indubitably carries least risk in the early hours of 
the bleeding , nevertheless, although Fmsterer’s 
“ third day ” may possibly be a critical period for 
operation, the successful results obtained by several 
of my surgical friends from interventions carried 
out at a later date in panents suffering from con- 
tinued or recurrent bleeding belie the umversahty 
of the Austrian surgeon’s dictum The evidence 
seems to attest speed as an important factor m 
determimng the issue of any surgical adventure for 
the control of gastric haemorrhage , the extended 
experienee of operators on both sides of the Atlantic 
fails to confirm the absolute inseparability of success 
and the employment of regional anesthesia alone, 
as emphasized by Finsterer, Ferguson, myself, and 
others 

The purpose of this lecture is not to promulgate 
my own personal experience or to secure converts 
to any surgical penchant of mine in past days regard- 
ing these cases, but rather to paint a picture illus- 
trating the results of the best modern therapy gleaned 
from the recent experience of many physicians and 
surgeons of many institutions To those who have 
within the past few months so very kindly permitted 
me access to their notes and figures, who have given 
their time to discuss the problem with me, who 
have often with great trouble to themselves collected 
and collated information on the group of cases on 
which I desired their aid, my gratitude is deep and 
heartfelt 

The recent material which has been made avail- 
able to me has emanated from certain of the volun- 
tary hospitals of London, from hospitals of the 
London County Coimcil and of the Middlesex 
County Council, as well as the larger Royal Naval 
Hospitals in this country, upwards of 1700 cases 
of ulcer haemorrhage have passed under review 
for this address 

I have endeavoured for the lecture to survey 
the problem from a new angle, studying carefully 
the more recent statistics of physicians treatmg 
cases by non-operative measures, scrutimzing the 
histones of fatal cases where these have been avail- 
able, and conjecturing what percentage, if any, of 
those who died might possibly have been saved 
had surgical measures been resorted to when non- 
operative treatment seemed and, in fact, proved 
unavaihng It becomes at once apparent how 
greatly the results of the non-operative treatment 
of gastroduodenal haimorrhage of ulcer origin have 
improved in the past ten years Dr Izod Bennett 
and his medical ‘ team ’ at Middlesex Hospital 
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carefully classified (1938) cases of ulcer hemorrhage 
admitted to the Courtauld Research Wards by 
means of blood-volume estimations Their “ severe 
cases ” were those who had lost over 50 per cent of 
thetr total blood-ceUs , in 1935 the mortahty in this 
group was 27 per cent, and in 1936 43 per cent, 
whereas in 1937 only 5 per cent died, and in 1938 
only II per cent In Bennett’s own words, “ blood 
transfusion, conectly applied, is the most important 
single factor in saving life in gastroduodenal hesmor- 
rhage ” Dihgent scrutiny of the data concerning 
the 10 cases of this series who died as a result of 
ulcer haemorrhage shows that 9 of them were suffer- 
mg from chrome ulcer, and i from acute ulceration 
One of the cases was under 50 years of age, and 
none under 40 

Of the 10 deaths of the series it is conceded by 
the physicians that 5 rapidly succumbed after 
admission to hospital purely from loss of blood, 
and, m the opimon of those in charge, had it been 
possible in the time available to have replaced the 
blood lost, some, if not all, of the fatal cases might 
have survived Three other patients of the same 
group died from bronchopneumoma — so often, 
of course, a terminal event m the later stages of 
protracted bleeding, which nught dubiously have 
been arrested by timely operation Yet it is my 
considered opimon that surgery, if attempted, 
could only have saved at most one or two of the 
cases m Bennett’s series that succumbed 

I am under a very special debt of obhgation to 
Dr Avery Jones, of the Central Middlesex County 
Hospital, who femshed me with an analysis of 
389 consecutive admissions for gastroduodenal 
hsemorrhage from June, 1940, to January, 1945, 
of whom 34 died, 10,87 P^r cent mortahty There 
were 87 ulcer hemorrhages from chrome gastnc 
ulcer with 12 deaths, 1 e , 14 per cent mortahty 
There were no ulcer hemorrhages from duodenal 
ulcer with 9 deaths, 1 e , 8 i per cent mortahty 

But Dr Avery Jones afforded me still further 
assistance and most courteously provided me with 
notes of the fatal cases of ulcer hemorrhage from 
June, 1940, to January, 1945, mvitmg my criticism 
These fatal cases he had classified into (a) Cases 
m which surgery or further surgery seemed impracti- 
cable (6) Fatal cases despite an operation to control 
hemorrhage (c) Fatal cases which in his opimon 
might have profited by surgery 

a Of 16 deaths wfech belong to Avery Jones’s 
first group, a surgeon’s critical atutude fails to 
convince me that operation could, or would, have 
saved any of that group It is just within the 
bounds of possibihty that if an immediate gastro- 
duodenal resection had been performed for 2 cases 
which suffered from concomitant perforation and 
haemorrhage instead of a mere suture of the perfora- 
tion, these might have been saved Another woman 
of 57 in the senes might also have been a ‘ possi- 
bility ’, but the scales were certainly heavily loaded 
against a man of 67 who had been admitted for a 
fracture of the neck of the femur three weeks before 
his duodenal ulcer bled and perforated (') I find 
little to support the view that any surgery would 
have bettered the results in this sub-group of fatal 
cases 


b Cases operated on for hsemorrhage who died 
— all these were of a ‘ forlorn ’ type, and their deaths 
call for no criticism or adverse comment from a 
surgeon 

c Cases which, accordmg to Dr Avery Jones, 
might have profited by surgery Of 7 in this 
category, possibly i case, a male of 56, might have 
been saved by surgical treatment Various con- 
siderations relating to the other cases in this group 
convince me that surgery was unhkely to save any 
Dr Avery Jones has wisely expressed his special 
anxiety over cases of chrome gastric ulcer who 
undergo recurrent hemorrhage while in hospital 
and who are over 50 years of age In his series of 
cases 10 feu into ffus category and 6 died (60 per 
cent) This able and experienced physician is led 
to the conclusion that more help should be obtained 
from the surgeons for this group of pauent In 
his opimon, chmeal observations of grave sigmfi- 
cance m connexion with chrome gastric ulcer are — 

1 A thickened tortuous radial artery 

2 Age over 50 — 5 deaths out of 18 (28 per cent) 

3 Severe pain preceding haemorrhage — 5 deaths 
out of 12 (40 per cent) 

4 Pam persisting after haemorrhage — 2 deaths 
out of 4 (50 per cent) 

5 Recurrent bleeding Once — 6 deaths out of 
12 (50 per cent) , Twice — 5 deaths out of 8 (60 
per cent) He writes “ By selecting cases which 
come partly or wholly withm this group a reduction 
m mortahty from bleeding chrome gastric ulcer 
might be effected by early operation ” 

In 1936 I was involved in a debate on the treat- 
ment of haematemesis at the Medical Society of 
London Sir Henry Tidy (1937), with whom I 
crossed swords on that occasion, gave an account of 
30 cases of ‘ grave ’ or ‘ moderate ’ haematemesis 
or melaena admitted to his wards at St Thomas’s 
Hospital durmg the years 1931-1936 inclusive Of 
Tidy’s cases 5 died, but 3 of these had accessory 
pathological conditions which indubitably rendered 
them httle hkely to respond favourably to either 
medical or surgical treatment Of the remammg 
27 cases, the help of the surgeons was invited m 
2 cases, in i of which an unsuccessful operation 
was undertaken , in the other the surgeon dechned 
to intervene A remaimng case of this series was 
operated on by another surgical team, a jejunal 
ulcer was dealt with and bled again, though the 
patient recovered , this was a case which would 
almost certainly have got well without surgery In 
this series Tidy defimtely proved his pomt that 
further surgery m his particular series of patients 
would not have improved the recovery-rate 

Thanks to the kind assistance of D A J EbriU, 
I was provided with information concermng 81 
cases of ulcer haemorrhage admitted to St George’s 
Hospital from 1940 to 1944, both years mclusive 
The mortahty-rate was ii per cent, and of the 
9 cases who died all were patients m the “ late 
sixties and the seventies ”, except 2 cases One 
of the latter was a man of 42 who had a perforation 
and soon after suffered a haemorrhage, which proved 
disastrous the fatahty of this combmation, as will 
be emphasized in a subsequent paragraph, is pro- 
verbial The other was a man of 45 years who 
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survived four days in hospital before succumbing 
from hsemorrhage, possibly in his case surgery 
might have helped;, but no post-mortem was possible 
to afford further information It is very dubious, 
therefore, if the employment of surgery would have 
made any difference to the results in this senes, 
the age of almost all the fatal cases would appear 
to weigh heavily against any prospect of surgical 
success 

Thanks to the kindness of Dr E D H Cowen, 
I have been vouchsafed information about 15 cases 
of gastroduodenal haemorrhage admitted to West- 
nunster Hospital in eighteen months A cntical 
study of the fatal cases persuades me that in only 
I case nught surgery have altered the result, and 
even that paaent might well have been termed a 
‘ very bad surgical risk ’ — a male, aged 61, was 
found unconscious m a pool of blood, but survived 
m hospital for four days, during which he had 
further attacks of htematemesis and reqmred supra- 
pubic drainage for retention of urine At the 
autopsy there was found a gastric ulcer at the 
pyloric end of the stomach, measuring 5 in y ij in , 
which had eroded the splemc artery 

The effect of age on the mortality rate of ulcer 
hsemorrhage has already been mentioned, and will 
be referred to in a subsequent section This is 
well illustrated in the figures from the Hillingdon 
County Hospital very generously placed at my 
disposal by Dr Cyril Barnes, of the Medical Umt, 
St Mary’s Hospital Under 50 years of age, the 
mortality in his series was only 3 5 per cent , over 
50, 13 4 per cent Under 60 years, the mortahty 
was 5 7 per cent , over 60, 16 6 per cent There 
were 23 deaths in the total senes, of which 5 were 
undoubtedly moribund on admission and 3 other 
fatal cases were for various reasons extremely ‘ bad 
surgical risks ’ Nevertheless, 18 cases in the senes 
died from blood-loss despite transfusion , it is true 
that some of these fatal cases due to blood-loss had 
been seen by surgeons, who dechned operauve aid 
The percentage of all the ulcer haemorrhages ad- 
rmtted to the Hilhngdon Hospital that were sub- 
mitted to surgery was strikingly small — only 4 cases 
out of 275 — ^yet the operators may be said to 
have ' done their stuff since 3 of their pauents 
recovered Still, a surgical critic is left with the 
uneasy feeling that possibly, even probably, in this 
senes, a more extensive employment of surgery 
might have saved a few of the 17 that died of blood- 
loss, and the total recovery-rate might have been 
raised to an even higher percentage than the 
creditable figure recorded 

Mr Norman C Tanner, of St James’s Hospital, 
Balham, has generously placed at my disposal an 
analysis of 360 cases of ulcer haemorrhage admitted 
to his wards between May, 1941, and March, 1945 
There were in all 40 deaths, 1 e , the total mortality- 
rate of ulcer haemorrhage was ii per cent Tanner 
divides his senes mto three periods — 

a A period when urgent operation was avoided 
whenever possible^ and if performed was almost always 
a late intervention for persistent bleeding The 
percentage of cases operated on during this first 


period amounted to only 5 2 per cent, and surgery 
was resorted to on an average sixteen days after 
adnussion The operations resulted splen^dly in 
9 out of 10 recovering, and included 7 gastrectomies, 

1 hgature of blood-vessels supplying the ulcer, i 
closure of perforation in pauent bleeding, all recover- 
ing The I operauve fatahty followed a gastro- 
jejunostomy with tampon of a bleeding duodenal 
ulce The total mortahty in the group, whether 
medically or surgically treated, was 9 8 per cent, 
and the average age of the fatal cases was 62 years 

b A period where operation was more readily 
undertaken, the percentage of cases operated on 
was 15 — not a very ‘ staggering ’ percentage 
In this series, operation was undertaken much 
earlier — ^usually 36 hours after admission all the 
operauons were gastrectomies, but 4 died out of 9 
The mortahty for the whole group, whether treated 
by non-operauve measures or by surgery, was 20 
per cent, doubtless so high because the number of 
aged pauents in the group was much greater (33 
per cent were over 60) 

c A period where operation was performed rela- 
tively early, but where the simplest surgical methods 
for arresting licemorrhage were employed The per- 
centage of cases operated on was about 105 per 
cent, and the average time of operation was 3 7 days 
after admission Of the pauents submitted to 
surgery, 8 hved out of ii (73 per cent recovery rate) 
A very remarkable case in this group was an “ athero- 
matous ” male of 79 years in extrains from his third 
collapse from duodenal haemorrhage, whose blood- 
urea was 140 mg , and who was operated on on the 
fifth day The mortahty of this third group, 
whether medically or surgically treated, was only 
8 5 per cent The average age of the fatal cases 
was no less than 66 years 

It will be seen from these analyses from different 
institutions that wise and skilled medical treatment 
and good surgical judgement have paid fine dividends 
H C W Nuttall, of Liverpool, in ii years found 
It necessary to operate upon 16 cases of profuse 
ulcer hxmorrhage, of whom all recovered except 
one patient who had also a perforation of the bleeding 
duodenal ulcer My friend H W S Wright 
has saved 3 out of 4 ‘ late ’ recurrent ulcer-haimor- 
rhages of desperate character by urgent surgery, 
while bleeding was still in progress At one large 
Naval Hospital from 1939-1944 inclusive there were 

2 fatal ulcer haimorrhages out of 69 cases of varying 
seventy, some very shght One death was a case 
of jejunal ulcer, the other a large duodenal ulcer in a 
man of 46, who continued to bleed, received 12 
pints of blood during his sojourn in hospital, and 
died on the tenth day In neither case was a 
surgical opimon invited until the day before death, 
when operation would merely have been wasteful 
of time At another large Naval Hospital there was 
only I death among 45 ulcer htemorrhages, yet that 
fatal case was in hospital for three months with 
recurrent hsemorrhage, and received in all 20 pints 
of blood, but no surgical aid was vouchsafed him (') 
On the other hand 2 recurrent ulcer haimorrhages 
were saved by urgent operation at Haslar, and 
another case of recurrent htemorrhage from a chrome 
ulcer on the lesser curve of the stomach, under 
treatment in an Auxiliary Naval Hospital, was 
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brought to a successful issue by the surgical enter- 
pnse of Surgeon Lieutenant-Commander E H 
Murchison, R N 

Ivor Lewis, from his extensive expenence at the 
North Ivliddlesex County Hospital, Edmonton, is 
inchned to think that the desirabfhty of surgical 
treatment should at least be discussed m all panents 
m whom the hsmoglobm is imder 40 per cent and 
who are over 40 years of age Recently, out of 7 
consecutive surgical mterventions by this able 
surgeon for ulcer hsemorrhage all recovered , 
the patients were all over 40 and had suffered 
a second or third recurrence of bleedmg 
dunng the ‘ haemorrhagic phase ’ In 5 a 
partial gastrectomy was performed , m 2 an 
elhpncal resection of an ulcer of the lesser 
curve 

Perhaps the most wonderful senes mdi- 
catmg the value of co-operation between 
physiaan and surgeon in the treatment of 
ulcer hemorrhage is that kmdly furmshed 
me by Chase Farm E M S Hospital The 
figures are concerned with the results of 
treatment of 81 cases presentmg evidence 
of considerable gastroduodenal bleedmg ad- 
mitted to hospital between 1940 and February, 

1945 , m 50 of these the htemoglobm had 
f^en below 50 per cent, and m 4 below 
25 per cent Fom cases m the senes died, 

1 e , a mortahty-rate of less than 5 per cent, 
but this fatahty-rate would doubtless have 
been much higher — possibly doubled, perhaps 
trebled — had it not been for the exceUent 
judgement of Dr Allan Birch, who transferred a 
number of cases to his bnlhant surgical colleague, 
R L Galloway Of ii surgical interventions ii 
hved This senes shows par excellence the achieve- 
ment of a physician and surgeon workmg m close 
umson 

A PERSONAL SERIES OF OPERATIONS 
DURING THE PERIOD OF HAEMOR- 
RHAGE OF CHRONIC ULCER 

In the preceding pages I have largely quoted 
the expenence of others chiefly obtained during the 
recent war years, but I am also anxious to place 
before readers a personal expenence of almost a 
surgical hfetime compnsing 71 operations per- 
formed a chaud durmg the hemorrhage penod for 
bleedmg chrome peptic ulcer The appended 
table brmgs the hst of my interventions up to date , 
the cases seem divisible mto four separate penods 
of surgical activity charactenzed by varymg zeal 
on my part m the employment of operative methods 
m the treatment of ulcer htemorrhage The table 
does not mclude mterventions for the hsemorrhage 
of acute ulcer, since surgical undertakmgs for the 
bleedmg of an acute peptic ulcer date back to a 
distant past, and the wnter has nothmg to add to 
information contained m previous commumcations 
Dnp transfusion nowadays renders operation almost 
mvanably unnecessary in this type of case , never- 
theless, even to-day rare fatahties are known to occur 
from the bleeding of acute peptic ulcer 

In the period 1933-39 I may have been swayed 
a httle unduly towards surgery by reason of the 
dismal results of the non-operative treatment of 


ulcer hsemorrhage dtuing the precedmg penod 
1926-33, as evidenced by my own personal experi- 
ence and results emanating from the non-operative 
measures for ulcer hemorrhage among m-patients 
in the Middlesex Hospital and certam other institu- 
uons about that time, when the death-rate from 
hemorrhage from proved ulcer cases treated by 
non-operanve measures without or with only scanty 
and sporadic transfusion amounted to upwards of 
24 per cent 


Durmg this period 1933 to 1939 I was again 
vigorously explormg surgical methods m an endeav- 
our to improve the results in ulcer hemorrhage, 
and our therapeutic armamentarium was reinforced 
durmg that penod by the mtroduction of the “ con- 
tinuous intravenous blood-dnp ” by Mamott and 
Kekwick At this time I dealt surgically with 29 
patients, of whom 18 were early cases, many being 
operated upon vnthm twenty-four hours of the 
onset of bleedmg Only i of these succumbed, 
death m that case was said to have been due to 
bronchopneumoma, probably related to the presence 
of some very septic teeth, perhaps to the general 
anesthetic and the too liberal admimstration of 
morphme The mortahty in this senes of early 
operations was therefore 5 5 per cent 

Of the ‘ late cases ’ operated upon in the period 
of SIX years preceding the outbreak of the present 
war no less than 4 patients died from vanous causes , 
some of these were ‘ forlorn hopes ’, and late opera- 
tion in my expenence has been fraught with a far 
heavier mortahty than early surgery in this class of 
case 

THE PRELIMINARY MANAGEMENT IN 
CASES OF HEMATEMESIS 
AND MELiENA 

This has been discussed by me in previous 
commumcations , it sufiices merely to reiterate 
three recommendations already made — 

I In every case of haematemesis or melsena, 
whatever the cause, immediate steps should be 
taken to make contact with a transfusion orgam- 
zation 


Table I — Summary of 71 Operations performed during 
Hjemorrhagic Period for Bleeding Chronic Peptic Ulcer 
(Personal Series) 


Pemod 

OPEBATIONS 

j Recoveries 

Deaths ! Percentage 
DEATHS 1 Mortality 

A 1919-24 

22 

20 

2 

9 

B 1924-26 

10 

6 

4 

40 

C 1926-33 

10 

8 

2 

20 

0 1933-39 

/Early 

1 operation i 8 

17 

I 

55 

\Late 

V operation tl 

7 * 


36 

Total 29 

but 

amended 27 
(2 hopeless 
cases 
excluded) 

24 

24 

1 

1 s 

3 

17 

II 


* Two of the four fatalities were hopeless cases 
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2 It IS desirable that every case of hamatemesis 
of any seventy should be transferred to a fully 
organized and equipped institution An exsanguin- 
ated patient can be moved with the drip transfusion 
runmng, when this seems indicated (‘ travelling 
transfusion ’) 

3 Early consultation between physician and 
surgeon, for which this lecture is a plea 

INDICATIONS FOR URGENT SURGERY 
DURING THE HiEMORRHAGE PHASE 

It cannot be insisted too strongly that the dia- 
gnosis of a chronic peptic ulcer must be estabhshed 
beyond a doubt before any surgical treatment for 
ulcer hsemorrhage is even thought of, since a motley 
collection of pathological conditions may share 
htematemesis as their prominent symptom Urgent 
surgery, when employed to control the bleeding 
of a peptic ulcer, must only be directed against that 
alarming comphcation of an ulcer, the diagnosis of 
which IS definitely estabhshed The circumstances 
of the operation and the hmitations imposed by 
the employment of local anesthesia, should the 
latter be selected, preclude energetic abdominal 
exploration, and if surgery be deemed necessary 
for a bleeding peptic ulcer, the surgeon must be 
sure, be qmck, and be gentle 

1 Immediate operation is indicated and may 
on rare occasions be practicable m cases of terrific 
bleeding, when it appears obvious that some large 
vessel has been eroded 

2 Urgent operation is required in the rare cases 
of concomitant htemorrhage and operation {see 
below) 

3 The possibihty of urgent surgery should 
always be considered in patients over 50, especially 
males with a known chrome peptic ulcer, and perhaps 
more parucularly a chrome gastric ulcer In this 
group surgery is still more deserving of considera- 
tion, if the patient has a thickened, tortuous radial 
artery, if severe ulcer pain preceded the htemor- 
rhage, if pain persists after the hEemorrhage, or if 
recurrent hemorrhage takes place in a patient under 
appropriate medical control 

4 The anxieties engendered by recurrent hemor- 
rhage in the above group suggest an appeal to sur- 
gery, since in Avery Jones’s cases of chrome 
gastric ulcer in men over 50, half the patients died 
after one recurrent hemorrhage and 60 per cent after 
a second bleeding 

5 Where pyloric or duodenal stenosis is present, 
or mid-gastric narrowing is considerable, hemor- 
rhage IS more hkely to persist or quickly recur, and 
the pathological condition may determine a decision 
to intervene surgically 

DECISION TO OPERATE 

Lest the reader should entertain the opinion 
that I am recklessly prejudiced m favour of surgery, 
I would venture to repeat what was written by me 
eight years ago “ Every case must be considered 
on Its own merits , there can be no hard-and-fast 
rules Antecedent disease and intercurrent illness, 
the previous habits of the patient, his physical 
conformation, and all that constitutes a sufferer a 
‘ good or bad surgical risk ’ must be weighed care- 
fully , the personal courage of the patient as well 


as of the operator, the environment of the case, the 
experience and technical skill of the surgeon, are all 
factors which not only should infiuence the decision 
as to the desirabihty of surgery, but may also indicate 
the appropriate techmque when the abdomen has 
been opened ” R L Galloway, of Chase Farm 
Hospital, beheves that operation should only be 
carried out by someone “ who is mmble with his 
hands and can carry out the operation at the maxi- 
mum possible speed ” Ivor Lewis, of North 
Middlesex Hospital, thinks that no surgeon should 
operate on a case of bleeding ulcer during the 
‘ haemorrhagic phase ’, whose mortahty for ‘ cold ’ 
gastric surgery is more than 5 per cent This 
opinion coincides exactly with that of his colleague, 
W J Ferguson, of the West Middlesex Hospital, 
one of the finest gastric surgeons whom I have 
been privileged to watch 

THE NATURE OF THE SURGERY 
EMPLOYED 

Although those surgeons who have had expen- 
ence of operation during the period of acute hemor- 
rhage from chrome peptic ulcer exhibit a proclivity 
to the performance of partial gastrectomy, I am 
most anxious to protest that the treatment of ulcer 
hemorrhage in my own hands is not synonymous 
with gastrectomy No one techmque is appropriate 
to every case for which operation has been judged 
necessary The various surgical measures which 
I have myself employed have been described and 
illustrated again and again in previous papers, 
and I have nothing to add except to describe and 
illustrate Judin’s technique of deahng with a bleed- 
ing penetrating duodenal ulcer 

The ‘ snail-like ’ method of closure of the duo- 
denal stump (technique en escargot) is strongly 
recommended by him in cases of acute haimorrhage 
from large penetrating callous ulcers of the duodenum 
where a complete defect of the posterior duodenal 
wall exists A free mobihzation of the antero- 
lateral wall of the duodenum is imperative, including 
the division and separation of all adhesions and 
adventitious membranes immuring the gut at the 
back of the abdomen beneath the gall-bladder or 
hepatic flexure The anterolateral wall must be 
freed distal to the ulcer or stenosis for at least 4 to 6 
cm , not only along the whole upper horizontal first 
portion of the duodenum, but also along the ‘ angle ’ 
The precise techmque of inserting the sutures can 
be seen m the accompanying illustrations {Figs 
374 } 375) which are from Judin’s own pen The 
particular merit of the method lies in the use of the 
bunched-up duodenal stump to tampon a gigantic 
ulcer penetrating into the head of the pancreas 
Judin’s only apprehension, when first he devised 
this technique, was lest the inner catgut suture fixing 
the two or three twists of the ‘ snail ’ should undergo 
premature digestion, permitting the ‘ snail ’ to 
uncurl and escape through the superjacent layer of 
sutures The Moscow surgeon’s experience of the 
method now amounts to upwards of a hundred cases 
over a period of ten years, and only once in the 
earliest year of its essay did this untoward accident 
occur 

My own experience of this method of closing 
the duodenal stump is necessarily small, but I have 
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found It valuable in difBcult cases of penetrating 
duodenal ulcer , however, the opportunity of employ- 
ing the techmque in the treatment of acute htemor- 
rhage from a duodenal ulcer has so far been denied 
me 

Sir Henry Tidy (1944) has pomted out the 
‘ territorial ’ differences m the character and locale 
of peptic ulcer, not only between this country and 
the Contment, but also between London and England 
and Scotland , he has also stressed the importance 
of social environment m this connexion, and has 
uttered a timely warmng about the criteria of satis- 
factory medical treatment and a reminder that when 
a first course of medical treatment fails, a second 
course is often successful ‘ Terntonal ’ considera- 
tions may therefore play some role m explainmg 
the numbers of operation for acute htemorrhage 
performed by Fmsterer, Judin, and others Judin 
(1943)3 however, has gloomily described his feelings 
as a surgeon of a famous special Emergency Hospital, 
when for the thirtieth, fortieth, and even the fiftieth 
tune It has been his misfortune m the post-mortem 
room to view the erosion of an artery m the crater of a 
large ulcer, yet quite accessible for a surgical opera- 
tion It is not difficult to understand his surgical 
bias m view of this experience 

The famous Moscow surgeon has performed 
134 gastroduodenal resections during acute hcenior- 
rhage, avoidmg operations upon very old persons, 
“ except those who looked younger than they really 
were ” There were 21 deaths in this series, but 
4 ‘ casual ’ fatal issues might be excluded from the 
computation, thus, a woman died six days after 
operation of infarction of the myocardium , a man 
died a week after gastrectomy with sepsis and pro- 
found )aundice, autopsy revealmg purulent calculous 
cholecystitis, an obstruction of the common duct 
by a stone, and gas infection of the hver and spleen 
Two other patients died owing to faults m techmque 
connected with blood transfosion one from air 
embolus, noted durmg the transfusion and confirmed 
at the necropsy , the other penshed from typical 
hemolysis 

Judm considers separately a group of “ desperate 
operations ”, when after frustrated hopes for recovery 
by means of conservative treatment or “ haemostatic 
transfusions ” the patients were operated on, always 
without pulse, almost always unconscious, and in 
such degree of anaemia, that expectations of recovery 
were founded, not so much on operation, as on some 
miracle He gives a few detailed examples of these 
cases, in which there were 9 deaths m 23 gastrec- 
tomies Without these “ desperate operations ” 
the great ma]onty of such patients would almost 
certainly have perished 

The ‘ forlorn hope ’ ulcer haemorrhage, for 
which appeal, perhaps belated appeal, is made to 
surgery is sufficiently well known to operators , 
these cases have been descnbed, particularly when 
success has crowned surgical effort, by myself and 
others in previous commumcations and addresses 
Despite ‘ terntonal ’ differences in the ulcer story, 
and in tribute to a great surgeon of a great Allied 
Power, here are appended accoimts of two of Judin’s 
own cases commumcated to me , they have mdeed 
been rescued from the )aws of death by courageous 
surgery 


CASE REPORT 

Case I — A boy of 17, a waif, was making his way to 
Moscow from Kiev on the steps and buffers of trams 
This journey in frosty weather lasted five days, durmg 
wtuch time he got practically nothing to eat At the 
station in Moscow the boy ate a kilogramme of brown 
bread straightaway, and was picked up there in a pool 
of bloody vomit An ambulance brought him to Judm’s 
chmc on Feb 25, 1933 Emaciated in the extreme , 
physically under-developed , looked 15 , waxy pale , 
cyanotic Pulse very weak and fast Hemoglobin 21 
per cent 

The patient’s famtness and emaciation, as well as 
his age, which seemed to negative the possibility of an 
ulcer, caused Judm to postpone operation 

At daybreak on Feb 26 another hematemesis 300 
c c cadaver blood transfused That day passed unevent- 
fully, but m the mght of Feb 27 another formidable 
collapse occurred complete loss of consciousness, no 
pulse, pupds dilated Anus paralysed, and spontaneous 
evacuations of liqmd, tar-hke stools The almost-dead 
patient was given 150 c c more of cadaver blood Pulse 
and consciousness returned 

At daybreak on March i there was agam vomitmg 
of crimson blood Breathmg was of the Cheyne-Stokes 
type, pulse hardly to be felt, and only in the carotid 
artery 

Judm had at his disposal about i 5 htres of smtable 
blood They gave him 330 c c and put the half-dead 
boy on the operation table Laparotomy with hardly 
any anassthesia An enormous duodenal ulcer discovered 
penetrating mto the pancreas , erosion of the gastro- 
duodenal artery A rather difficult resection performed 
accordmg to the Polya-Fmsterer method A further 
1100 cc cadaver blood transfused, this bemg a large 
quantity for a child The pulse became excellent , 
cyanosis of hps and fingers disappeared On March 3 
patient quite fit Hffimoglobm 27 7 per cent , erythro- 
cytes 2,100,000 Was fed for the first time after tune 
days’ starvation On April i hsemoglobm 47 per cent , 
erythrocytes 2,780,000 

Discharged on April 24 m a thrivmg condition with 
htemoglobm 64 per cent and 4,240,000 erythrocytes 

Case 2 — One of the head engmeers of the railway 
hne from Moscow to the Donetz Basin — a man of 34 — 
had for more than two years been suffering from a 
duodenal ulcer, and had become an mveterate morphio- 
mamac On Dec 10, 1938, a tar-hke stool, and profound 
faintness On Dec 23 proftise htematemesis and collapse 
The special railway car, where this man was workmg, 
was uncoupled at a flag station, 150 kilometres from 
Moscow, and doctors from a near-by hospital were 
summoned to this It happened at the very time of the 
Twenty-fourth Congress of Russian Surgeons m Kharkov, 
so that It was not an easy job to secure one of the few 
professors of surgery remaimng m Moscow The patient 
was transported from the car to the hospital and immedi- 
ately operated upon An enormous duodenal ulcer was 
found penetrating deep into the pancreas In view of 
the pauent’s grave condition and the ulcer bemg in- 
accessible for resecuon, a ligature of the afferent vessels 
was performed 

Durmg the mght foUowmg the operation, the haemate- 
mesis recurred, and the next day the pauent lost so much 
blood by repeated voimung that his condition was con- 
sidered hopeless A few days later he was transported 
to Moscow by railway 

On Jan 2, on Judm’s return from the Congress, he 
saw the pauent m consultaUon It was the nmth day 
after the first operauon the htemoglobm was 18 per 
cent , erythrocytes 1,500,000 Htematemesis had ceased, 
although the stools contmued black There were no 
clear indications for a second operauon 
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On Jan lo another intense hKmatemesis and pro- On the operation table the patient was given 1250 
found collapse The patient had now but ii per cent c c blood, and when returned to bed an additional 

of hcEmoglobin left, and only 850,000 erythrocytes With drip-method of transfusion was instituted He thus 

all possible precautions the patient was transported from received 2 more litres of cadaver blood in the course of 

Toushmo to the Skhfassovsky Institute — about 10 miles twenty-four hours a litre from one corpse, stored for 

At operation by Judin, the infiltration around the six days, and a litre of eight days’ standing from another 

enormous ulcerous crater made it impossible to locate corpse 



Fig 374 — Judin s technique Indicating the operation steps freeing the first part of the duodenum from the 
base of the penetrating ulcer and its conversion into a conical form 

exactly the previous hgatures on the upper and lower These 3I litres of blood quickly effected a change in 
borders of the duodenum The anterior wall of the the patient’s appearance and general condition The 
duodenum was opened in a V-shaped manner An hasmoglobin rose from ii to 46 per cent, and later to 

enormous crater was discovered, in the centre of which 57 per cent He has remained well ever since, steadily 

both ends of a big eroded artery with protruding thrombi putting on weight and working hard 
could be seen , m smearing the cavity of the ulcer with 

lodme Judin took care not to touch these thrombi The HiEMORRHAGE AND PERFORATION 
duodenum was sutured hke a cone, which permitted it to t t , 

be folded in three twists like a “snail” With this previous communications I have written at 

“ snail ” Judin succeeded in tightly plugging the crater, some length on my own experience of the association 

fixmg the stump with an addiuonal row of sutures 'The of perforation and haemorrhage occurring synchron- 
operation terminated in a wide gastric resection ously or successively, and expressed my own view 
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that It was probably in the best interests of the 
patient that these twin comphcations of peptic 
ulcer should happen together (') Nothing has 
emerged from the imtoward experiences of other 
surgeons to dissipate the dismal prognosis attaching 


At Middlesex Hospital, H L McMullen had 
recently under his care a patient who within a few 
weeks suffered two hasmorrhages and two perfora- 
tions of a duodenal ulcer Admitted as an m- 
patient for severe hsematemesis he perforated ten 



Fig 375 — Representing the conversion of the cone into a snail-like form, and the employment of this to tampon 

the ulcer base 


to those patients who bleed and then perforate or 
perforate and subsequently suffer gastric haemor- 
rhage For example, Mr Ebrill, of St George’s 
Hospital, satisfactorily sutured a perforation of a 
duodenal ulcer, a fortmght later a severe hsemat- 
emesis occurred, from which the patient died m 
four days 


days later , the perforation was successfully sutured 
A fortmght later another hemorrhage occurred, 
and during the period of recovery from this a second 
perforation took place from which the patient suc- 
cumbed A history such as this lends some support 
to the practice of primary gastroduodenal resecuon 
m the treatment of perforated peptic ulcer as 
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advocated by Professor S S Yudin, of Moscoiv, in 
his well-organized Emergency Hospital (Sklifassovsky 
Insatute) with its excellent first-aid and wonderful 
transport facihties McMullen’s case is, of course, 
fortunately exceptional, and were primary gastrec- 
tomy to become the approved method of treatment 
for perforated peptic ulcer, doubtless the mortality- 
rate of this frequent emergency would assume a 
much higher figure m this country than obtains 
to-day 

THE ROLE OF SURGERY IN THE 
PREVENTION OF ULCER HEMORRHAGE 

In a previous number of the British Journal 
OF Surgery I have discussed such cognate subjects 
as the prospective protection afforded by surgical 
operation against htemorrhage from ulcer, and the 
prospective mortahty of an adequate operation to 
prevent hsemorrhage from a peptic ulcer The con- 
clusion was reached that in very experienced, com- 
petent hands an operation of resection or “ resecuon- 
for-exclusion ” (Finsterer) carried a mortahty of 
about 3 per cent — a figure as great as, and possibly 
greater than, the risk run by the possessor of a 
peptic ulcer of death from haemorrhage An 
operation undertaken solely on grounds of prophy- 
laxis against bleeding is therefore to be discouraged 

In the past, surgeons have sometimes been lulled 
into uneasy acqmescence m the situation, or a spirit 
of pious hope, by the oft-repeated assertion that 
fatal cases of ulcer haemorrhage never occur in 
private practice, and that blood transfusion has 
scarcely ever been required or enjoined for this 
seemingly favoured class of sufferer (') Neverthe- 
less, durmg the years 1924 to 1933 many of my own 
fatal cases belonged to that very group whose future 
IS alleged to be so rosy Few physicians would 
venture to make such a fantastic claim to-day, or to 
assert that blood transfusion as at present employed 
probably costs more fives than it saves 

The time may come when medical science will 
of a certainty cure every ulcer of the stomach or 
duodenum, but until that golden era ulcer hiemor- 
rhage, severe ulcer hemorrhage, will continue to 
occur and recur, gravely menacing fife and perchance 
ending disastrously The problem of the bleeding 
peptic ulcer is certainly not one of surgery versus 
medicine, although without a doubt there are cases 
which operation alone may save That a pre- 
dominant percentage of ulcer haemorrhages cease 
spontaneously or by reason of medical treatment, 
to which blood transfusion may have been added, 
IS not demed , it is also freely admitted that the 
success which has followed early operation might 
well have attended an expectant fine of treatment, 
but It IS no less true that late surgical intervention 
consequent upon unsuccessful medical therapy is 
associated with mortality , therein lies the dilemma 
in treatment 

I am merely pleading once again that the surgeon 
be not excluded from the consultation until that 
last desperate stage of ulcer hemorrhage, the 
anxieties of which neither physician nor experienced 
operator is anxious to shoulder Every case ts to be 
legarded as a special problem deserving of the most 
careful attention Supreme judgement and self- 
restraint on the part of the surgeon will be of more 


value to his patient than the acme of technical skill , 
indiscriminate operation cannot be too strongly 
condemned The value of the continuous blood 
drip transfusion has proved inestimable, and is 
nowadays attested by all 

The pioneer is rarely the exploiter, and the 
man who would iconoclastically destroy an old 
edifice of worthy tradiuon and mark out the fines 
of a new one does not often five to see the walls 
begotten of his imaginauon nse The cauuon and 
wisdom of experience, the obstinate conservatism 
of critics who would rightly and intransigendy 
retain features which usage has triumphantly vindi- 
cated, the frank and ingenuous interchange of 
opimons, the mutual respect for differing view- 
points, the honest endeavour to attain agreement 
and promote advance, will in the fullness of time 
erect a temple of therapy retaining m its structure 
much that experience has already hallowed, but 
presenting also new bold bastions, the daring 
minarets and the stark pinnacles tliat shall bear 
wimess to the devoted service of pnests and acolytes 
earned in consummate perfection to the highest 
heavens 

The advocacy of surgery for the acute ha:mor- 
rhage of pepuc ulcer practised by Finsterer, Judin, 
the writer, and others since the last World War 
and promulgated specially during the years that 
preceded tlie recent Armageddon, drc%v on itself 
the fierce light ot hosulc criucism But, as has been 
said before, the insolent innovation has produced 
at least this salutary repercussion that it made the 
physicians survey their position and practice more 
closely and more crmcally 

The steady decline in mortality of this special 
group of cases in my own hospital from that dismal 
percentage obtained during tlie decade 1924 to 1933 
to the present small figure which at the outbreak of 
the present world conflict characterized the results 
of medical treatment, clearly betokens the wisdom of 
the segregation of the severe ulcer haimorrhages 
in special wards under physicians with a special 
interest in the problem The results emanaung 
from the other hospitals which I have already 
quoted proclaim with no less certitude the great 
advance that medicine has made m the past ten 
years 

If in certain cases operation should appear 
probable or possible, it may be well for physician 
and surgeon alike to remember a critical “ third 
day ”, since Fmsterer’s first forty-eight hours is still 
the optimum period for surgical attack in the bleeding 
of chrome peptic ulcer Nevertheless, there is much 
evidence to-day that recovery may follow operative 
intervention at a much later period than that just 
mentioned The wisdom of the physicians and the 
skilful hands of many surgical friends have rescued 
even ‘ late ’ cases on the very brink of the grave 

SUMMARY 

I Profoundly depressed by the fatality of ulcer 
hemorrhage treated by medical measures in the 
early period after the last war I commenced to 
operate, where possible, on these cases, operation 
being associated with the transfusion ot blood 
Most were early operations , the mortality was 
9 per cent 
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2 After some years and for various reasons my 
own surgical zeal in regard to these cases waned, 
but was stimulated once again by the disturbing 
mortahty-rate of 24 per cent attendant on cases of 
hemorrhage of proved ulcer origin treated in the 
medical wards of Middlesex Hospital from 1924 to 
1933 This figure comcided very closely with that 
reported from several other large hospitds 

It was further ascertained that a huge majority 
of patients with serious ulcer hemorrhage seen by 
me m pnvate practice between 1926 and 1933 and 
not operated on had succumbed , whereas 8 out 
of the only 10 operated on by me during that period 
survived, the 2 cases fatal being ‘ forlorn hopes ’ 

3 From 1933 to 1939 I agam began to employ 
surgery and operated on nearly 20 per cent of the 
ulcer hemorrhage cases commg under my notice 
Of 18 cases operated upon within twenty-four 
hours of the onset of the bleedmg only i died — 
a mortahty-rate of 5 per cent Of ii cases operated 
upon ‘ late ’, 5 died This contrast in fatality-rate 
between early and late intervention seemed strongly 
to support the expenence of Finsterer, Arthur Allen, 
of Boston, USA, and others 

4 The impertinent promulgation of a surgical 
doctnne for a malady regarded from time immemorial 
by the physicians as pecuharly their own re-awakened 
mdignant medical mterest, especially on questions 
of transfusion, prevention of dehydration, and early 
feedmg, etc 

5 The results of the non-operative treatment 
of ulcer htemorrhage have improved enormously in 
the past seven or eight years The mortahty now 
IS only about 10 or ii per cent, sometimes far less, 
despite the aged and infirm patients met with in 
many insututions 

6 There are even laudable signs of some dis- 
satisfacaon to-day among certam physicians con- 
cermng the results of medical treatment, includmg 
transfusion, m the more fatal chrome gastric (and 
perhaps the duodenal) ulcer htemorrhages in males 
over 50, and there is an evident disposition to invite 
and seek surgical aid for these cases 

7 The very best results m the treatment of ulcer 
hsemorrhage appear to be forthcommg in those 
hospitals where co-operation between physician and 
surgeon is closest and the team-spirit is most evident 

8 Blood transfusion given at the rate of about 
40 drops a mmute is perhaps the most valuable 
single factor in the savmg of hfe The debt of 
medicme and surgery to the Marriott-Kekwick “ drip 
transfusion ” is immense 

9 The influence of age upon mortahty has been 
demonstrated by many observers Comparisons 
of the statistics of individuals, institutions, or of 
methods of therapy are worthless which do not take 
this factor into the reckomng 


10 My own contribution to the subject has been 
largely that of an irritant or provocative, re-awaken- 
mg the interest of the physicians in their own subject, 
wherein the most valuable advances have been made 
in the past few years and the fatahty of the condition 
notably lowered by their efforts 

In my anxiety to paint a true picture portraying 
the present position of surgery in relation to the 
hasmorrhage of gastnc and duodenal ulcer, I have 
not hesitated to sohcit the advice and help of numer- 
ous interested physicians and surgeons For per- 
rmssion to avail myself of statistics emanating from 
institutions imder their control I gladly acknowledge 
the kmd co-operation of Surgeon Vice-Admiral Sir 
Sheldon Dudley, K C B , F R S , Medical Director- 
General, Royal Navy , Sir Allen Daley, Chief 
Medical Officer to the Hospitals of the London 
County Council , and Dr H N Cameron Macaulay, 
Chief Medical Officer to the Hospitals of the Middle- 
sex County Council To my many friends who have 
aided me so nobly I have already tried to express my 
indebtedness and gratitude m an earher portion of 
the address , no less than the surgeons, the physicians 
have mdeed proved themselves in this mquiry a 
loyal “ band of brothers ” 
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A MICRO-INCINERATION STUDY OF THE FLAT EPITHELIAL 
LAYER COVERING THE ALIMENTARY TRACT 

By FREDERIC DURAN-JORDA 

DIRECTOR OF PATHOLOGY DEPT , ANCOATS HOSPITAL, MANCHESTER 


The gastric and intestinal mucoste are covered by a 
layer of flat epithebal cells which contains a vanable 
number of diapedesic cells and a network of capil- 
laries (Duran-Jorda, 1945) Between the layer and 
the pits of the glands there is a kind of albummous 
fluid which in some stomachs becomes clotted and 
produces a cast of the whole elements contained m 
the flat epithehal layer This layer is very friable, 
and more so because it is bathed m the juices con- 
tained m the gastric and intestinal mucoste The 
hnk between the layer and these mucous membranes 
IS very fragile, and it was for this reason that we 
were compelled to develop a new method of flxation 



Ftg 376 



Fig 377 

Fig 376 — Gastric mucosa showing two layers (fvf, 
hiemalum and eosin) 

Fig 377 — Micro-incineration of Fig 376 in which only 
one layer can be seen The one at the top was mucous material 
winch has disappeared after incineration 


to Study the layer This method will be referred 
to herein as “ formahn vapour fixation” (fvf), 
and the fixation was carried out by submitting the 
tissues to formahn vapour m a closed atmosphere, 
at room temperature, for two to three days 

After Its fixation the mucosa is ready to be 
dehydrated and passed through different alcohols 
to be finally blocked in paraffin wax We have 
found this method very satisfactory for studying 
the nature of the flat epithehal layer, and it is 
owing to the lack of a smtable method of fixation 
that this structure has been overlooked by histo- 
logists, who have been using hqmd fixatives which 
show only occasional pieces of the covering layer 
m the gastric and mtestmal mucoste These 
portions have been mistaken for cellular elements 
deposited by accident on the top of the mucous 
membrane The destruction of the covering layer 
can be better appreciated when one studies the 
photomicrographs pubhshed by numerous authors 
m regard to the different pathological processes of 
the gastric and mtestmal mucosa, in which can be 
seen portions of the mucous membrane still covered 
by remnants of this flat epithehal layer described 
by us 


As we have previously remarked, the presence 
of different cellular elements at the top of the 
mucous membrane is a well-known fact amongst 
histologists, and statements have been made to 
the effect that the material present on the top of the 
undamaged mucous membrane is clotted fibrin 
containing diapedesic cells (Nedzel, 1943), but its 
real nature and physiological, protective function 
have never been interpreted The material has 
always been dismissed as ummportant, and as being 
formed by desquamauve cells, wandering cells, 
cellular remnants from the upper organs, and food 
debris, which are all included m a supporting 
background of mucus It seems paradoxical then, 
that the supporting matenal does not stain with 
mucus stains Using haimalum and eosm, the 
supporting material, unhke mucm, does not take 
the basic stain but instead stams with the eosm 
And if the gastric mucosa is stained by thiomn, the 
covering layer does not take the stain at all Occa- 
sionally, m the colon, the cytoplasm of a very small 
number of the mucous-membrane cells does stain 
with thiomn, but not the whole mass of the covenng 
layer as should be supposed Some authors are 
very emphatic when describing the methods of 
mucm staimng that it is very difficult to demonstrate 
the presence of mucm cells m the stomach and 
intestmes, and have arrived at the conclusion that 
“ The mucus in the stomach does not stain by any 
method tmless freshly produced ” (Mallory, 1942 , 
Bolles Lee, 1937) 

As a consequence of these uncertain methods of 
staimng both the cytoplasmatic cellular mucus and 
the supposed mucus covering the mucous mem- 
brane, we decided to resort to a more drastic method 
of investigation, and after a careful consideration 
of the problem we concluded that the most satis- 
factory techmque to reveal the orgamc nature of the 
flat epithehal layer described by us was to submit 
the tissues to micro-incineration Then we could 
make a subsequent study of the remaimng ashes 

Mucm IS a compoimd protein consisting of a 
protein radical and a mtrogen-contaming carbo- 
hydrate, glucosamm (Wells, 1918), and as there are 
no salts m its composition the mucm cannot leave 
any mineral ashes after incineration This is 
a well-known fact by research workers who have 
used the micro-mcmeration method of studymg the 
ashes contained m the tissues (Poheard, 1923, 1929), 
and as the mucm does not leave any ashes after its 
incineration, the spaces occupied m the cytoplasm 
of the cells secreting mucm or pseudo-mucm are 
empty when the tissue is studied after mcmeration, 
as can be the case with parotid tumours or ovarian 
cysts When describing the cells m the mucous 
membrane of the stomach, small intestine, and 
colon, micro-mcmerists are qiute defimte that the 
empty spaces seen m the cytoplasm of some mucous- 
membrane cells are the places previously occupied 
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by the mucus, which does not leave any ashes 
(Scott, 1933) Then we can conclude that if the 
layer covering the gastric and intestinal mucosse 
IS basically formed by an accumulation of mucinous 
matenal, it will disappear after mcmeration and be 
substituted by an empty space {Ftgs 376, 377) 

MICRO-INCINERATION TECHNIQUE 

To carry out these studies, we subjected to 
micro-incmeration alternate shdes of serial sections 


that by raising the temperature slowly we obtained 
the best results with less shrinking and less disturb- 
ance of the tissue and no bending of the glass shde 
We timed our mcineraaon accordingly 2 mm on, 
2 nun off, 2 min on, 2 min off, 3 mm on, 2 mm 
off, 3 mm on, 2 mm off, 4 mm on — a total of 
14 rmnutes m the mcmerator When the shde had 
cooled we put a cover shp on and sealed it with 
paraffin wax, and the observation of the ashes was 
done using a dark-ground condenser 
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Fig 380 — Gastric muco5a Notice the presence of the 
layer at the top (f v f , hsemalum and eosin) 

after takmg some photomicrographs of it as a control, 
and after micro-mcmeration we took more photo- 
graphs of the same fields to compare the two 

Our micro-mcmerator was a heat-resistmg cyhn- 
der of ij m diameter, wrapped with electnc resist- 
ance wire and protected by an asbestos sheet This 
produced just the right temperature, and we found 


Fig 381 — Micro-incineratjon of one field of the 
previous slide 

from surgical specimens, as the protective layer is 
destroyed immediately after death, and we supple- 
mented our investigations by makmg a further study 
of some specimens from mammal alimentary tract 
These supplementary observations were especially 
graufymg m studymg the connexion between the 
(Esophagus and stomach, which we were not able to 
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investigate in the human gastric mucosa owing to the explanation for this could be because of the presence 
techmcal difficulties involved The ammals used of hydrochloric acid in the gastric mucous The 
for studying the histology of this anatomic region layer can be peeled off from the stomach if the 
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ir mucous membrane has been h\ 
very transparent and can be sectio 
h ation of the layer itself leaves as 
a 


Fig 384 Fig 3S5 

Fig 384 — Flat epithelial layer which has been removed 
from the stomach shown in Ftg 382 (fvf, ha:malum and 
eosin) 

Fig 385 — Micro incineration of the layer itself 

been seen to cover not only the surface of the stomach 
but also some of the pits of the glands Sometimes, 
in the same section, it can be observed how some 
portions are only formed by a one-cell layer, while 
other portions are multicellular This layer is rich 
in a network of capillaries, varying m size from 7/t 
diameter, the size of a red blood-corpuscle, to a 
diameter of 250//, which is the largest size in our 
collection After micro-incineration, the layer leaves 
thick ashes (Ftgs 380-383) 

The covering layer of the stomach is thicker 
than the layer found in the small intestine, and the 
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Figs 386, 387— High magnification of the covenng layer and its 
incineration 
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that It IS not merely dried, inspissated mucous (Figs 
384-388) 



Fig 388 — Stomach of rabbit showing the whole layer 
covenng the mucosa (f v f , htemalum and eosm) 


Small Intestine — In the small intestine there 
can also be found a covering layer which is confirmed 
by incineration The layer appears to be very thin 
and contains small capillaries We have not been 
able to fine any capillaries as large as the ones present 
in the gastric mucosa, probably because we have 
not had enough opportumues for studying the small 
intestme, as surgical specimens of this organ are 
scarce The thinness of the layer can probably 
be attributed to the fact that in the intestine the 
pH of Its media is in the alkahne range (Pigs 

389-392) 

Appendix — In the appendix the covering layer 
shows diverse cellular contents and in some micro- 
scopical fields IS monocellular In other fields it 
contains a very large quantity of diapedesic cells 
The existence of capillanes can also be demonstrated 
in this layer covering the appendix After micro- 
mcineration the ashes are very thick, which is m 
accordance with the number of cells contained m the 
covering layer, and the explananon for these thick 
ashes is qmte logical when one considers that the 
nuclear chromatin of the diapedesic cells is very 
pyknotic and concentrated (Figs 393-397) 








FLAT EPITHELIAL LAYER 

Colon — In this organ the layer has the same 
appearance as the layer found m the stomach 
Generally speaking, it is very thick and very vascular- 
ized, probably due to the fact that a lot of bacterial 



Figs 399, 400 — Details of the flat epithelial layer in the 
colon Note the presence of some capiUanes (fvf, haema- 
lum and eosm) 


fermentation takes place in the colon as a result of 
the anabolism of the hydrocarbonates present m the 
food remnants, and consequently the mucosa 
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from one organ to another and later becomes in- 
cluded in the stratum lucidum of the anal skin In 
some of the specimens it is evident that the covering 
layer still contains capillaries, which are continued 
in the stratum lucidum of the anal skin, and this 
raises the quesDon as to whether there are capil- 
laries between the layers of the stratum lucidum 
and the stratum corneum in the skin, which we have 
demonstrated to our satisfaction and which will be 
pubhshed elsewhere (Figs 403, 404) 

Gall-bladder — The layer in the gall-bladder 
appears to be a similar one to that found m the 
small intestine, and contains a few cells and small 
capillaries After incineration it leaves well-marked 
ashes {Ftgs 405-407) 

After submittmg different specimens of mucous 
membrane from the ahmentary tract to the process 
of micro-incineration, we are now in a position to 
dismiss defimtely the supposition that the existence 
of this layer is a fake, or is the consequence of the 



Figs 401, 402 — Micro-uicmeration of the fields m Ftgs 399, 400 


required a thick layer as a protection against the 
orgamc aads formed by bactenal and enzymatic 
fermentation The ashes of this layer are also 
very thick, similar to the ones in the gastric mucosa 
{Ftgs 398-402) 



Figs 403, 404 — ^The end of the layer in the stratified tissue at 
blood-corpuscles included m this part 


cloning of mucus present in the gastric and intes- 
unal tract as a result of the f v f method of fixauon 
for the preparauon of these organs There can, 
therefore, be no doubt that the covering layer, which 
IS formed by flat epithehal cells, diapedesic cells. 



the junnion between the rectum and anus Notice the red 
[ the layer (t v f , h^malum and eosin) 


Rectum — FoUowmg the layer from the colon 
mucosa to the rectum and the anal stratified squam- 
ous epithehum, it can be seen how the layer passes 


and capillaries, is a genume orgamc formation, 
which should be considered m the future study and 
descnption of the histology and pathology of the 


352 


THE BRITISH JOURNAL OF SURGERY 



Fig 405 — Gall-bladder — showing the layer (fvf, 
haemalum and eosm) 


mucous membrane of the stomachy intestines, and 
gall-bladder 

SUMMARY 

The author has demonstrated, by using the 
micro-incineration techmque, the orgamc nature of 
the flat epithehal layer, previously described by him, 
which covers the gastric and intestinal mucoste and 
the gall-bladder mucosa 

I would hke to thank Professor Wood Jones for 
his great interest in this work Also the surgeons 
of Ancoats Hospital, Mr P G McEvedy, Semor 
Surgeon, and Mr J Philp, Assistant Surgeon, for 
their wilhng co-operation in the selection of surgical 
specimens I am greatly indebted to my techm- 
cians Mr C H Butcher for his help with the 
histological sections, and Mr J B Dean, B Sc , 
who has done all the photomicrographs And in 
addition, I should hke to give my sincere thanks to 
the Lay Board of this hospital who have been kind 
enough to supply us with the necessary equipment 
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Fig 406 — Micro incineration of the same field 



Fig 407 — Incineration of another field of the gall-bladder 
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METASTATIC OSTEOMYELITIS SECONDARY TO TROPICAL ULCER 

By MARGARET M SHEPHERD, Major, RAMC, Surgical Specialist 


In a series of 98 cases of tropical ulcer m Gurkha 
soldiers treated in the Combined Mihtary Hospital, 
Dehra Dun, ii had metastatic inflammatory lesions 
m one or more long bones remote from the site of 
the ulcer The part of the bone imtially and mainly 
involved, 1 e , the cortex of the diaphysis, and the 
natural course of the disease in the bone, with invari- 
able spontaneous cure, make this a distinctive form 
of osteomyehtis 

The ulcers were of the type described by 
Manson-Bahr as tropical sloughing phagedtena. 


ulcus tropicum, Naga sore, etc In the series of 
cases described they occurred on the leg or near 
the knee After adiiussion the ulcer passed, chme- 
ally, through four stages — 

1 The Stage of Spread — Where the edges are 
becoming everted and spreading, and the floor is 
sloughy and purulent 

2 The Stage of Liquifying Gang} ene — ^Here the 
edges are everted and sometimes ‘ heaped ’ and the 
floor IS gangrenous — streaked with alternate blood 
and pus Discharge is copious and foul smelling 
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3 The Stage of Commencing Recovery — The 
purulent discharge is thicker and less copious, 
granulations appear in the floor, and the edges 
flatten 

4 The Stage of Eptthehalizatton — ^The floor is 
of clean granulation tissue, and epithehum grows 
inwards 

The ulcers were treated in the first three stages 
by daily or twice daily cleansing by means of gently 
syrmgmg the ulcer with eusol or boric lotion, and 
then by the apphcation of gauze soaked in lo per 
cent sodium s^phate solution Elevation of the 
hmb and sphnung were sometimes employed In 
the healmg stage acriflavme and later a dilute ammon- 
lated mercury ointment were used 

In many imcomphcated cases the four stages 
were achieved m about four weeks, but not infre- 
quently cases occurred m which Stage 2 persisted 
for six to eight weeks The long-standing cases 
often showed evidence of underlymg bone reaction, 
and, m several mstances, of bone necrosis and the 
separation and discharge of sequestra It is the 
remote metastatic bone lesion, however, which is of 
more interest 

CASE REPORTS 

In the following case histones technical diffi- 
culues, shortage of films, and for one period break- 
dovra of the X-ray apparatus prevented the taking 
of radiographs as often as was desirable 

Wassermann and Kahn reactions were asked for 
in all cases The results are inserted here — 

Case I Report not sent Case 6 Negative 

Case 2 Blood htemolysed Case 7 Contaminated 

Case 3 Negative Caie 8 Negative 

Case 4 Negative Case g Negative 

Case s Report not sent Case to Negauve 

Case 1 1 Negative 

The histones are written in weeks datmg from 
the date of origm of the ulcer as accurately as could 
be ascertamed from the history 

Case I — Gokama Bdr , a Gurkha, aged 2r years 
Admitted Nov 5, 1943 Ulcer, said to be of fifteen 
days’ duration, was situated about the imddle of the left 
shin and was roughly oval in shape (2 in x i in ), with 
a dirty sloughing floor and everted edges 

41/j week Complained of pain on the anterior aspect 
of the right ankle No fever On examination, tender- 
ness lower end right tibia Ulcer clean 

6 th week Ulcer healed Pam middle of right leg 
No fever On examination, lender swelhng of right 
shm Radiograph (misplaced) showed hnear periostitis 
and fluffy new-bone formation and decalcification of the 
underlymg cortex about the imddle third of the right 
tibia White blood-count Total leucocytes 8600 
10th week Pain shght Tender diffuse swelling right 
shm persists 

14th week Almost painless Radiograph showed 
woolly new bone almost the whole length of the shaft of 
the tibia, especially marked on the anterior and external 
surfaces, and some hnear periosteal new bone on the 
proximal part of the inner surface of the shaft 
ijth week Painless StiU slightly tender 
ipdi week Very shght tenderness Radiograph 
showed increased defimtion and calcificauon of the new 
bone No absorpuon Appearance of the tibia hke 
Paget’s disease {Fig 408 ) 

20th week No pam or tenderness 
2ist week No alterauon in palpable thickenmg of 
right tibia Discharged to duty 


Case 2 — Jhabi Lai Chettn, a Gurkha, aged 19 
Admitted Dec 6, 1943 Ulcer, said to be of twenty- 
one days’ durauon, was situated about the nuddle of the 
left shm and was roughly oval (24 m X in ), with a 
dirty gangrenous floor and everted edges Ingumal 
adenius noted No fever 



Fig 408 — Case i Radiograph taken at nineteenth week 


6th week Remittent fever up to 100° for four days 
Complained of pam m both legs Vague tenderness 
The ulcer was clean Sulphathiazole i g four-hourly 
given (up to 30 g ) Some diminution of pam 

yi/i week Ulcer clean and healmg A tender swellmg 
was noted m the left tibia distal to the ulcer, and in the 
lower quarter of the right fibula On radiography, very 
shght decalcification m the cortex of the lower end of the 
shaft of the right fibula and also m the lower end of the 
shaft of the left tibia 

Sth week Ulcer almost healed Pam m legs less 
9th week Ulcer healed Complamed of pain m 
left thigh Tenderness lower part of the shaft of left 
femur Blood-count — total white cells 10,400, poly- 
morphonuclears 61 per cent, lymphocytes 34 per cent 
joth week X-ray exammauon, cortical destnicuon 
and fluffy new-bone formation involvmg the lower third 
of the shaft of the fibula — the lower hmit being 2 m 
above the tip of the external malleolus Similar appear- 
ance of left femur, involvmg about 5 m of the antero- 
external surface of the shaft of the bone 

iith week No pam right fibula, but pam m left 
femur and left tibia Fever intermittent up to 100° for 
two days Non-tender swelhng right fibula Very 
tender swelhng left lower femur and left tibia 

The pam and tenderness gradually settled m the left 
tibia, but persisted longer m a mild form m the left femur 
lywi week No pam or tenderness m thighs or legs 
Radiograph of right fibula showed mcreased calcification 
and defimtion of the new bone with a flatt ening of its 
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outline, though little resorption had taken place Appar- 
ently similar changes in left tibia Left femur showed 
much irregular new bone involving the shaft more 
extensively than on the previous X-ray exammation 



Fig 409 — Case 2 Radiograph taken March 9, 1944 


Calcification has taken place and the appearance is not 
unlike that of melorheostosis (Hg 409 ) 

I9f/i week Discharge to light duty 

Case 3 — Tilak Bdr , a Gurkha, aged 19 years 
Admitted Dec 21, 1943 Ulcer, which was said to 
be of two months’ duration, was situated about the 
middle of the right shin, was about i-} in x in in size 
It had a moderately dirty floor and everted edges 

gth week Complained of pain in both forearms, 
particularly in the right On examination, no 
fever Slight tenderness, nuddle right radius 
11th week Slight pain persists in the right 
forearm On examination, diffuse tender swelling 
m right radius in the middle and lower third 
izth week Ulcer clean 

14th week Ulcer healed X-ray examination 
showed osteomyelitis of the middle half of the 
right radius, with bone destruction and both fluffy 
and linear periosteal new bone (_Fig 410) White 
blood-count — ^total leucocytes 10,800, polymor- 
phonuclears 72 per cent 

i8th week Pam very slight and tenderness 
less Palpable thickening of both radii 

20f/i week No pam or tenderness Radio- 
graph showed some httle absorption of new 
bone in right radius, consohdation of the remain- 
der Some decalcification persists (Fig 411) 

Left radius showed a similar appearance, although 
less marked 

2i5r week Discharged to duty 

Case 4 — Bhim Bdr , a Gurkha, aged 35 years 
Admitted Aug 31, 1943, with an infected 
laceration in right infrapatellar region 

3rd week Noted as a tropical ulcer, zi in 
< 2| m 

About the fifth week complained of pain in 
both legs and in the left clavicle 

lot/i week (first seen by writer) General 
condition poor Pain in legs and left clavicle 
On examination, tender thickening of middle 
left clavicle and middle of both tibiae No 
fever X-ray examination, left clavicle showed 



Fio 410 — Cate 3 Radiograph taken Jan 22, 1944 



Fig 41 1 — Case 3 Radiograph taken March 9, 1944 
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region It was i in x rj in and had everted edges 
The floor was fairly clean 

'jth week Complained of pain in the right thigh 
Some fever, evening temperature rising to 99° Tender- 
ness mid-shaft right femur Ulcer not healing, floor 
more gangrenous 

8t/i week Moderate fever conunued till this week 
Leucocyte count near the end of febrile period, 6800 , 
polymorphonuclears 75 per cent 

X-ray examination showed linear periosteal new bone 
on the lateral and anterior aspects of the middle and 
lower parts of the shaft of the right femur Faint fluffy 
new bone on the anterior aspect 

9r/i week Ulcer healed Pam and tenderness persist, 
but less marked 

131/1 week No pain or tenderness 
141/1 week X-ray examination showed consolidation 
of new bone , some cortical decalcification anteriorly 
mid-shaft 

261/1 week Discharged to duty 

Case 8 — Kjs Bdr Chettri, a Gurkha, aged 17 years 
Admitted Nov 12, 1943, with two ulcers said to be of 
thirteen weeks’ durauon The ulcers, each li in x i in , 
were situated on the outer side of the lower third of the 
left leg Floors dirty and gangrenous, with some ever- 
sion of edges 

241A week Complained of pain and tenderness of 
the whole of the inner side of the right shin No fever 
Ulcers cleaning No definite bone changes on radio- 
graphy Leucocyte count, 10,800 , polymorphonuclears, 
70 per cent 

25th week Middle third right tibia thickened and 
tender Ulcers healing 

281/1 week X-ray examination, patchy decalcification 
and thickemng of the cortex of the anterior part of the 
middle third of the right tibia 

291/1 week No pain, no tenderness Thickening 
persists 

3 1 SI week Discharged to duty 

Case 9 — Sher Bdr Ah, a Gurkha, aged 17 years 
Adrmtted Nov 15, 1943, with ulcer, said to be of a 
month’s duration, situated on the outer aspect of the 
lower third of the left leg, it measured ik in X 3 in , 
and had a dirty gangrenous floor 

131/1 week Complained of tenderness right shin 
Ulcer becoming cleaner No fever 

151/1 week X-ray examination showed small patch 
of decalcification in the cortex of the anterior part of the 
shaft of the right tibia 4k in above the lower end 
Leucocyte count, 12,800 , polymorphonuclears, 65 per 
cent 

161/1 week Ulcer healed No pain in shin Slight 
tenderness Right tibia thickened and tender at the 
junction of the lower and middle thirds 

191/1 week Two days’ fever Tenderness less 
201/1 week On radiography, more extensive decalcifi- 
cation was apparent in the anterior part of the cortex of 
the lower shaft of the right tibia Affected area extended 
for 5 in Periosteal new bone anteriorly and medially 
No pain or tenderness 

2211c/ week No pain or tenderness Discharged to 
duty 

Case to — Tej Bdr , a Gurkha, aged 18 years 
Admitted Nov 25, 1943, with ulcer, said to be of 
three weeks’ duration, situated superficially to the left 
internal malleolus It was i in X ijin and had everted 
edges and a dirty floor 

•Jth week Complained of pain m left mid shin No 
fever Tender swelling at the junction of the lower and 
middle thirds of the left ubia 

iith week Ulcer healed Shin snll tender X-ray 
examination On the anterior surface of the left tibia, 
at the junction of the lower and middle third, the cortex 


for 5 in IS decalcified and eroded Over 7 in of 
periosteal new bone, linear and fluffy, is deposited 
Between the new bone and eroded cortex is an apparent 
Space 

I2t/i week Leucocyte count, 13,000 , polymorpho- 
nuclear leucocytes, 75 per cent 

131/1 week Pain slight Swelling and tenderness 
persist, but tenderness is decreasing 

i6r/i week X-ray examination showed recalcification 
and consolidation of the new bone, with resultant thicken- 
ing of the shaft of the tibia The ‘ space ’ noted before 
is still evident 

191/1 week Very slight pain and tenderness 
201/1 week No pain or tenderness 
21SI week Discharged to duty 

Case II — Sahi Bdr , a Gurkha, aged 22 years 
Adnutted Nov 21, 1943, with an ulcer, said to be of 
two weeks’ durauon It was situated on the lower third 
of the right shin and had everted edges and a gangrenous 
floor Mild inguinal ademus 

6th week Ulcer suU very dirty Has had inter- 
mittent fever, up to 100°, for eleven days 

8t/i wee! Complained of pain in middle of the left 
shm No fever now Tenderness, left mid shin Ulcer 
still very dirty 

iithwcel Ulcer becoming cleaner Tender swelhng 
mid tibia (left) Fever intermittent up to 100 2° X-ray 
cxaminauon Decalcification of cortex and slight new- 
bonc formation for about 5 in of the anterior surface of 
the shaft of the left Ubia Leucocyte count, 18,000, poly- 
morphonuclcars, 64 per cent , lymphocytes, 28 per cent 
131/1 week Fever continues Pam and tenderness 
continue Sulphathiazole, i g four-hourly, to a total 
of 20 g 

141/1 wed Fever settling Pam and tenderness less 
Ulcer still has a slough m the centre, although healing 
from the edges 

1 6th week X-ray examination showed increased 
destrucuve changes and decalcification in the cortical 
bone for almost the whole length of the shaft These 
changes, as also new-bone formauon, are parucularly 
marked on the external and anterior surfaces 

2Jst week Ulcer healed Very slight pain and 
tenderness 

26th week No pain or tenderness 
271/1 week Discharged to duty 

SUMMARY OF THE MAIN FEATURES 
OF THESE CASES 

Aetiology — The patients were aU Gurkha males 
undergoing teaming m Dehra Dun and the adjacent 
jungle The average age was 20 years, the youngest 
bemg 17 years old and the eldest 35 years 

All cases developed the bony lesion while in 
hospital undergoing treatment for the ulcer, hence 
trauma was not a factor in the aetiology In 10 
out of II cases (the exception being Case ii) the 
ulcer was clean and healing at the time of onset 
of the bone disease, as shown by the occurrence of 
pain The onset of bone pain occurred on an 
average four weeks before complete healing of the 
ulcer took place 

Clinical Course — The first symptom of a 
bone bemg affected was local pain and tenderness 
The pain was not as a rule severe , the patient 
usually mentioned the pain four or six days after 
the onset In two cases only — Cases 2 and 4 — did 
severe pain develop The mildness of pain in 
some cases may be illustrated by Case 3, who com- 
plained of pain in the right forearm only and hence 
radiographs of that hmb only were taken At a 
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later date thickening of both radii was noticed and 
X rays showed almost as great an affection of the 
left as the right radius Another patient, who 
attended the out-patient department more recently 
than these in this series, was sent up because he 
complained of pain in the left shin during P T He 
had had a small tropical ulcer near the head of the 
left fibula for' which he had not been admitted to 
hospital It had healed three weeks before the 
onset of the bone pam Chmcally the middle of 
the left tibia was thickened and tender X rays 
revealed the typical cortical decalcification and 
fluffy new-bone formation over the middle third of 
the inner side of the left tibia 

In two cases — Cases 5 and 6 — ^radiographs taken 
soon after the onset of pain showed marked changes, 
suggesting that when the bone was first affected 
there had been no pain Tenderness persisted after 
all pain had subsided Disappearance of tenderness 
was taken as denotmg chmcal cure 

In only 3 of the 1 1 cases, 1 e , Cases 2, 6, and 7, 
did fever accompany the onset of symptoms In 
Case 2 It lasted for four days only at the time of 
onset, but recurred mildly for a week five weeks 
later In Case 6 fever was more marked and lasted 
for tivo and a half weeks In Case 7 it was mild 
and persisted for nearly uvo weeks 

Four cases (Cases i, 3, 8, and 10) ran a com- 
pletely afebrile course Of the remainder Case 9 
had nuld fever for two days Case 4 had marked 
fever for five weeks , Case 5 had mild fever for one 
week , Case ii had moderate fever for four weeks 
Sulphathiazole was given in Case 4, as he had per- 
sistent fever and his general condition was deterior- 
atmg Some rehef of pain appeared to result, and 
the fever was less marked, subsiding the week 
after the course of sulphathiazole was completed In 
Case 2, where pain was a feature, sulphathiazole 
was agam tried and again appeared to cause dimmu- 
tion of the seventy of the pain Again, in Case 6, 
fever and pain appeared favourably influenced by 
the same drug, and the same result was noted in the 
week following the completion of the course m 
Case II 

Leucocyte counts were done, but not systemati- 
cally A moderate polymorphonuclear leucoc5n:osis 
was noted in most cases during active bone disease, 
but the data are insufficient 

Except in Case 4, the constitutional upset was 
mild No evidence of pysemia, such as the forma- 
tion of abscesses, was present Even when a subcu- 
taneous bone, such as the tibia, was involved there 
was no reddemng of the skin or inflammatory 
oedema locally The tissues outside the periosteum 
appeared imaffected In no case was sequestrum 
and sinus formation suggested chmcally 

From the first bone symptom to complete chmcal 
heahng the average time was 12 weeks — the longest 
being Case 4 (23 weeks), in which a recrudescence 
of disease m the tibis seemed to take place, and the 
shortest was Case 8 (5 weeks), which was the rmldest 
of the series from all aspects Recovery in the long 
case (Case 4) was as complete as in the others 
Ah cases, except Case 4, which developed an 
anterior ubial neuritis, with foot-drop, returned to 
duty Some were kept in hospital a week or two 
longer than necessary, and against the men’s wishes. 


for purposes of observation As no alteration in 
the local thickemng of the bone seemed to be taking 
place, they were discharged 

Radiologically the first change was a decalcifica- 
tion in the cortex of the diaphysis of a long bone 
Then followed hnear periosteal new bone deposit 
and a fluffy or woolly new bone having a broadly 
crenated outhne In some cases heahng then 
occurred by deposmon of calcium salts in the new 
bone Very httie resorption took place In other 
cases changes indicative of osteomyehtis appeared 
before heahng took place In Case 4, where these 
changes were most marked, parts of the shaft 
appeared dense and had all the appearance radio- 
logicaUy of sequestra Yet there was no attempt on 
the part of the body to extrude these pieces of 
bone This patient was kept in hospital four weeks 
after complete chmcal heahng had taken place 


The Relation of the Site of the Bony Lesion 
TO THE Site of the Ulcer 


Case No 

1 

2 

3 

4 

5 

6 
7 

S 

9 

10 

It 


Ulcer Site 
Left shm 
Left shin 

Right shm 
Right infrapatellar 
region 
Right leg 
Right shm 
Left infrapatellar 
region 
Left leg 
Left leg 

Left internal malle- 
olar region 
Right shin 


Bane Affected 
Right tibia 
Right fibula, left 
femur, left tibia 
Both radii 
Left clavicle, both 
tibi$ 

Right femur 
Both femora 
R ght femur 

Right tibia 
Right tibia 
Left tibia 

Left tibia 


I have since seen 2 cases where the shaft of the 
humerus was involved and so far the only long 
bones which have not been affected have been the 
ulna and ribs, but it seems probable that any long 
bone may be attacked and the commonest are the 
tibia and then the femur 

The incidence of bone lesions m 11 out of 98 
cases is high At this time all tropical ulcers could 
not be adrmtted to hospital owing to shortage of 
beds, and thus severe or protracted cases were given 
preference for admission 

CONCLUSION 

Eleven cases of inflammatory metastatic bone 
disease in cases of tropical ulcer have been described 
The bone lesion is unusual in that, although 
marked radiological changes were present, pain and 
general constitutional upset were not marked features 
The part of the bone pnmanly involved was m- 
vanably the cortex of the diaphysis In no single 
case was the metaphysis involved The pecuhar 
fluffy new bone did not absorb to any extent, and a 
thickemng of the involved bone remained In no 
case did any operative procedure appear to be 
indicated All healed spontaneously * 

Further study would seem to be indicated 


I wish to thank the radiologist. Major Bates, 
I A M C , for his help m radiography, and Dr 
Sharma, CMP, for his great assistance in note 
taking 


* Since wntmg the above, a few similar cases have 
been treated with penicillin and the results are encour- 
agmg 
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TENDON TRANSPLANTATION FOR RADIAL PARALYSIS* 

By R B ZACHARY 


More than a generation elapsed between the intro- 
duction of tendon transplantation for motor paralysis 
by Nicoladom (1882) and its extensive use for 
permanent radial paralysis by Robert Jones (i9i7).> 
whose techmque is still widely used to-day It 
consists of the transference of pronator teres into 
the radial extensors of the wrist, flexor carpi ulnaris 
into the extensors of the third, fourth, and fifth 
digits, and flexor carpi radiahs into extensor polhcis 
longus and extensor indicis At about the same 
time as Robert Jones described his techmque Stoffel 
(1918) in Germany was performing a similar opera- 
tion, but used flexor carpi radiahs as a transplant 
into the radial extensors, the tendoh of flexor 


Table I — Summary of Methods of Tendon 
TaANSVYANTAYtON 


Author 

Date 

1 Motor Tekdon* j 

Recipient Tendon 

Jones 

1917 

PT 

FCU 

FCR 

ECR 

ECD to 3rd, 4th and 
5lh digits 

EPL and E I 

Stoffel 

1918 

FCR 

Flexor sublimis 
to 3rd digit 
FCU 

ECR 

APL and E P B 

EPL and E C D 

Starr 

1922 

! 

(a) PT 

PL 

FCR 

lb) PT 

FCR 

ECR 

APL, EPB, and 
EPL 

E I and ECD 

ECR 

Extensors of all digits 

Steindler 

1940 

FCR 

PL 
r CU 

EPL 

APL and E P B 

ECD 

Abbott 

1944 

PT 

FCR 

FCU 

ECR 

Extensors of ist and 2nd 
digits 

Extensors of 3rd, 4th^ 
and 5th digits 


* Note The following abbrcviaiions will be used for the 
muscles of the forearm in the tables — 

Pronator Teres 
Flexor Carpi Radiahs 
Flexor Carpi Ulnaris 
Palmaris Longus 
Brachio-radiahs 


Extensor Carpi Radiahs * 

Extensor Communis Digitorum 
Extensor Mimmi Digiti 
Abductor Polhcis Longus 
Extensor Polhcis Brevis 
Extensor Polhcis Longus 
Extensor Indicis 


PT 

FCR 

FCU 

PL 

BR 

ECRL 

ECRB 

ECD 

E Min 

APL 

EPB 

EPL 

El 


Dig 


subhmis to the third digit for abductor polhcis 
longus and extensor polhcis brevis, and flexor carpi 
uhlans for extensor polhcis longus and extensor 
commums digitorum Starr (1922) was the first to 
suggest leaving one wrist flexor in its original place , 
he used flexor carpi radiahs and palmaris longus to 
extend the digits, but did not disturb flexor carpi 
ulnaris In five of his series of 43 cases of complete 
radial or posterior interosseous paralysis palmaris 


* From the Department of Orthopredic Surgery, Oxford 


longus was absent, and rather than use both wrist 
flexors he split flexor carpi radiahs into two and 
used one portion as transplant to the thumb 
and the other as transplant for the fingers Although 
the earlier writers insisted on a transplant for the 
paralysed wrist extensors, Steindler (1940) does not 
advocate this procedure He attaches flexor carpi 
radiahs to extensor polhcis longus, palmaris longus 
to abductor polhcis longus, and flexor carpi ulnaris 
to extensor communis digitorum Abbott (1944) 
reviewed the results of a series in which a slightly 
modified Robert Jones technique was used , pronator 
teres was attached to the radial extensors, flexor 
carpi radiahs to all the extensors of the thumb and 
index, and flexor carpi ulnaris to the extensors of the 
other fingers He found that in some cases there 
was powerful extension of the fingers, but in others 
this action was weak, and to remedy the defect a 
supplementary arthrodesis of the wrist was necessary 
He concludes that “ for those patients requiring 
hard usage of the wrist with complete extension of 
the fingers and thumb ” a combined arthrodesis and 
tendon transplant is necessary A summary of the 
various methods of tendon transplantation described 
above is given in Table I 

Most of the authors stress the importance 
of careful techmque and in particular the need 
for correct post-operative treatment The persistent 
asseruon in these papers that failures were due to 
defective post-operative care, strongly suggests that 
failures are by no means uncommon The following 
analysis of tendon transplants for radial paralysis, 
performed at the Wingfield-Morris Hospital between 
1940 and 1945, was undertaken with a view to 
determining the reasons why some tendon trans- 
plantations are less successful than others 

OPERATIVE AND POST-OPERATIVE 
TREATMENT 

Although the operations were performed by 
different surgeons, the operative techmque was the 
same in most respects, the principal variation being 
in the choice of tendons to be transplanted The 
transplanted tendons were threaded through the 
paralysed tendons and sutured with black silk In 
a few cases the tendons of the paralysed muscles 
were divided proximal to the site of suture to correct 
an extensor tendon contracture The wrist and 
digits were held in extension while the suture was 
being performed and until a plaster cast had been 
apphed and was firm The wrist and metacarpo- 
phalangeal joints were maintained in extension, but 
the interphalangeal joints were allowed to flex to 
about 45° After three weeks the plaster was 
removed and an anterior plaster slab apphed , dur- 
ing the subsequent three weeks this splint was worn 
at mght and for a variable period during the day, 
depending on the tightness of the transplant 
Throughout this period the transplanted muscles 
were given faradic stimulation and voluntary exercise, 
and the patient was kept under close supervision 
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AIETHOD OF ASSESSING RESULTS 

There is no generally accepted method of present- 
ing the results of tendon transplantationj and reports 
of the quahty of function after the operation are 
usually couched in terms such as good, fair, or poor, 
which have a variable connotation A standard 
method of assessing the improvement in funcuon 
after tendon transplantation is needed 

The functional deficiency in a radial paralysis 
IS the inabihty to extend the wrist and digits, and 
the cntenon of good recovery must be the return 
of these actions with mimmal disturbance of other 
funcaons of the hand It is not, however, necessary 
or even desirable to obtain ftdl extension of the 
fingers when the wrist is dorsiflexed , such a 
position IS urmatural and uncomfortable for most 
individuals During the normal action of opemng 
the clenched fist completely the wrist comes into 
the neutral or shghtly flexed position, and the aim 
of the transplant must be to reproduce this action 
as closely as possible It should allow full extension 
of the fingers with the wrist in the neutral or shghtly 
flexed position and yet ensure active extension of the 
wrist when the fingers are flexed Undesirable 
sequelae of the operation would be defective flexion 
of the wrist or fingers 

The first important part of the examination is, 
therefore, an estimate of the range of extension 
of the fingers and thumb Full active extension of 
the fingers against gravity is all that is required, 
incomplete extension of the fingers is a disabihty 
proportionate to the defective range The essential 
range of movement of the thumb for general purposes 
is foil extension of the digit when it hes midway 
between the plane of the palm and the plane of full 
palmar abduction Any disabihty has again a direct 
relation to the defect m extension, but a detailed 
calculauon of the disabihty is complex and it is 
sufficient to mdicate whether extension of the thumb 
IS full or not 

The second important assessment is the range 
and power of wnst extension , for good function 
a range of 20° is adequate, but the transplant must 
be strong enough to act agamst gravity and resist- 
ance, smce on this depends the abihty to hft heavy 
objects 

Defective flexion of the wrist can be assessed by 
measuring the range and power of this movement 
The complete loss of the power of active flexion of 
the wnst is a disabihty of some magmtude, but if 
strong wrist flexion is retained, a hmitation of the 
range of movement is of httle consequence provided 
the neutral position can be attained The strength 
of the digital flexors is not usually altered by the 
operation, but the range of flexion of the metacarpo- 
phalangeal jomts may be hmited and so contribute 
to a poor grip 

Examination for independent movements is 
pnncipally a test of the neuromuscular control and 
adaptabihty of the patient The fact that the 
patient can extend the thumb independently of 
the fingers does not imply independent action of the 
two transplants , nor does independent extension of a 
finger mean that one portion only of the transplanted 
muscle is acung It is chiefly a matter of indepen- 
dent relaxation of the mterossei and lumbricals 


The pnncipal pomts to be considered in assessing 
the function of a tendon transplant can be summanzed 
as follows — 

1 Range and power of extension of fingers and 
thumb 

2 Range and power of wrist extension 

3 Range and power of wrist flexion 

4 Range of flexion of fingers 

When an assessment has been made according 
to each of these criteria it is possible to specify 
fimcuon as a percentage of the optimum after trans- 
plantauon Each defect is allotted an arbitrary 
figure, and if the total for all defects is subtracted 
from 100 per cent a useful index of function is 
obtained The following individual assessments 
are made — 

Defective evtenston of fingers for each 

10° short of full evtension lo per cent 

Defective extension of thumb lo 5 > 9> 

Defective extension of wnst inability 

to extend wnst to 20“ against resistance 20 „ „ 

Defeaive flexion of wrist inability to 

flex to neutral position 20 „ , 

Defective flexion of fingers slight 10 „ „ 

serious 20 „ ,, 

It IS clear that the value of any esumate obtained 
m this way depends primarily on how closely the 
figures correspond to reahty Supplementary 
methods of assessment are first, deterimmng what 
proportion of patients achieve foil extension of the 
fingers and thumb and what proportion of pauents 
can flex the wnst to the neutral position and extend 
It to 20° agamst resistance , secondly, by a series of 
’ '■ ansplants durmg these movements 

to include photographs of every 
case, but a number of typical examples will be 
presented 

RESULTS 

There were 22 cases of posterior interosseous 
paralysis and 35 of complete radial palsy In four 
of the latter the wrist was arthrodesed , this group 
will be considered later In the remaimng 31 cases 
of complete radial paralysis, pronator teres was trans- 
planted into the wrist extensors and 29 pauents could 
extend the wrist to 20° agamst gravity and resistance, 
although m three the power of the transplant was 
significantly weak — 3I* In all respects other than 
restoration of wrist extension, the complete radial 
paralysis and the postenor interosseous paralysis 
present similar problems — namely, the return of 
extension of the digits while preserving flexion 
of the wrist and fingers The results will be 
presented m two mam groups (a) Those in which 
both wrist flexors were transplanted , and (b) Those 
m which one wrist flexor only was used These two 
groups, comprising 53 cases, will be considered first 

a Both Wnst Flexors Transplanted. — In 
24 cases both flexor carpi radialis and flexor carpi 
ulnaris were transplanted into the extensors of the 
digits In Cases 1-5 {Table 11 ) pahnaris longus was 
absent and the results were deplorable Not one 


* The method of gradmg muscle power is that 
recommended by the Medical Research Council 0= 
complete paralysis , i == flicker of voluntary acnon , 
2 = voluntary action sufficient to move the jomt , 3 = 
action against gravity , 4 — action agamst gravity and 
resistance , 5 = foil power 
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of the patients could actively flex the wrist to the 
neutral position nor extend the thumb or fingers 
completely The defective range of extension of 
the fingers varied between 30° and 60° Yetj when 
the wrist was passively maintained in a neutral 
position, full acuve extension of the fingers was 
possible There was thus no doubt that the trans- 
plant had been performed under adequate tension 
and that it would function satisfactorily if the wrist 
could be maintained in the position it normally 
occupies dunng the movement The results, 
expressed as a percentage, vary between 10 per cent 
and 40 per cent, with an average of 26 per cent 

In Cases 6-24 {Table III), palmaris longus was 
present and was left in position Although the 
results are better than those in Table II, many are 
not satisfactory In 14 patients out of 19 the 
defecave range of extension of the metacarpo- 
phalangeal joints was more than 10°, and in 5 patients 
It was more than 40° In 15 cases the range of 
extension of the thumb was defective Eight 
patients could not flex the wrist to the neutral posi- 
tion The percentage grading of function varies 
between 20 per cent and 90 per cent, with an average 
of 57 per cent The combined results in these 
24 cases in which both wrist flexors were trans- 
planted average 50 per cent, with a standard error 

of ± 5 o 

b Only One Wrist Flexor Transplanted — 
In the remaining 29 patients flexor carpi radiahs 
was left in situ {Table IV) Flexor carpi ulnans was 
used as motor tendon to the extensors of the fingers 
in all cases except one — where extensor carpi 
radiahs longus was employed The transplant to 
the thumb extensor varied in 5 cases brachio- 
radiahs was used and in 2 an active wrist extensor 
in 12 patients in whom palmaris longus was present 
this tendon was used for extension of the thumb , 
but 9 patients had no palmaris longus, and for them 
flexor carpi ulnans was transplanted to the thumb 
extensors as well as those of the fingers 

Twenty-seven out of 29 patients could extend the 
fingers to the neutral position , 18 patients could 
extend the thumb completely , and all could flex the 
wrist strongly to the neutral position In one patient 
flexion of the index was hmited The functional 
result expressed as a percentage varied between 
70 per cent and 100 per cent, with an average of 
91 per cent and a standard error of ± i 4 The 
difference between this figure and the result of 50 
per cent for the previous group of cases is almost 
eight times the standard error and is therefore 
unhkely to be due to chance 

The comparison of the results in the two groups 
IS shown in another way in Table V In only 21 
per cent of those cases in which both wrist flexors 
were transplanted was almost full extension of the 
fingers possible, compared with 97 per cent of those 
in which only one wrist flexor was used Of the 
former group 46 per cent could flex the wrist to the 
neutral position compared with too per cent of the 
latter Although there was not such a marked 
contrast in the range of extension of the thumb m 
the two groups of cases, the difference between 16 5 
per cent m the former and 69 per cent in the latter 
IS far more than twice the standard error and there- 
fore must be regarded as of considerable sigmficance 



The figures indicate the number of degrees short of full extension 
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Table F— COMPARISON OF Results in Tables II-IV 



Extension of M P 
Joints to 10° 

Flexion of Wrist 

TO NEOTRAL 

Flexion of Wrist 

TO 20 

Full Extension of 
Thumb 

1 

Total 
No OF 
Cases 

1 

No of ! 
1 Cases 


No of 1 
1 Cases 

1 

No of i 
j Cases 

1 Fecceivts.'gt 1 

1 Casf i ' 

a Both tvTist fie\ors 

transplanted 


21 

II 

■1 


29 

B 

165 

24 

h One ^vrist fie\or 
transpl^tcd 

28 

97 

29 

100 

20 

69 

18 

62 

29 


Table VI — Results after Fixation of Wrist 


No 

File 

No 

Transplant 

Rekuining 

Wrist 

Stabilizer 

RESULTS 

Extension of 
Thumb 

Extension of 
Fingers 

Function 

Expressed 

AS 

Percentage 

Comment 

Motor 1 Reapient 
Tendon Digit 

i 

^nge m ' power 
Uegrees j 

Range m 
Degrees* 

Power 

54 

C2S 

PL 

ECU 

B[ 

Arthrodesis 

Full 

■ 

D 

■ 

70 


55 

E 30 

PL 

FCR 

X 

2-5 

Tenodesis 

failed 

Arthrodesis 

Limited 

■ 

20 

■ 

70 

Tenodesis a failure — wrist ar- 
throdesed 

56 

H58 

PL 

FCR 

I 

2-S 

Arthrodesis 

Nil 

Nil 

Nil 

Nil 

Nil 

Post-operative haematoma and 
adhesions The transplanted 
muscles were not strong 



FCR 

FCU 

I 

2-5 

Arthrodesis 

Full 

■ 

Full 

4 

100 



* The figures indicate the niirnber of degrees short of full evtension 


The adverse effect of transplanting both wrist 
flexors IS illustrated in the senes of photographs 
In Figs 413-416 both wrist flexors were used and 



plete esteiision of the metacarpo-phalangeal joints 

palmaris longus was absent the dorsiflexion of the 
wnst which accompanies the attempt to extend the 
fingers is well illustrated, and passively mamtaimng 
the wnst in the neutral position allows active exten- 
sion of the fingers to take place In Figs 417-420 
palmaris longus was present and in the first picture 
It appears to stabihze the wrist fairly well and permit 
sausfactory extension of the fingers In Figs 418 
and 419 It IS seen to be less effective and does not 
prevent hyperextension of the wnst , and Fig 420 
shows that adequate support for the wnst to prevent 
this excessive dorsiflexion permits full extension of 


the fingers In Figs 42i-'427 are shown those 
cases in which flexor carpi radiahs was left in situ 
It is at once evident that extension of the fingers is 





more complete m this series and strong wrist flexion 
is preserved {Figs 422 and 426) Fig 427 shows the 
effect of transplanting flexor carpi ulnaris into the 
fingers and thumb in a patient who had no palmaris 
longus satisfactory extension of all digits is obtained 
and the wnst remains in the natural position during 
the movement 

c Fixation of Wrist — In 4 patients the wrist 
was fixed {Table VI) — m 3 by operaaon, and m i 
by trauma One was a complete failure m which 
weak muscles had been transplanted and a post- 
operauve hematoma led to adhesions 
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Fig 415 — Case 1 Palmans longus absent, both wrist 
flexors transplanted Attempted extension of fingers and 
thumb Note the marked dorsiflexion of the wrist and incom- 
plete extension of the metacarpo phalangeal joints 





\ 

X 


/ 


/ 









Fig 416 — Case 1 Lxtcnsion of fingers impro\cd if 
dorsiflexion of wrist is prcxcntcd 


i 



Fig 417 — Case 22 Palmans longus prejcnt , both 
wrist flexors transplanted Almost full extension of fingers 



Fig 419 — Case 12 Palmans longus present , both wrist 
flexors transplanted Incomplete extension of fingers and 
marked dorsiflexion of wrist 



Fig 418— -Core 7 Palmans longus present both wrist 
flexors transplanted Incomplete extension of fingers and 
marked dorsiflexion of wrist 



Fig 420 — Case 12 Almost complete extension of 
fingers if dorsiflexion of wrist is pre\cnled 


In two patients extension of the fingers was 
hmited by 20° and 30°, but in one a full range was 
possible Two of the three had full extension of 
the thumb 

DISCUSSION 

There are two important questions to be con- 
sidered in the choice of tendon for transplantation 
(i) How closely can the transplanted muscle simulate 


the action of the paralysed one ^ (2) Will the trans- 
ference of the tendon cause undesirable sequela: ’ 

I The ability of a muscle to take over the 
action of another depends on its strength, its range 
of contraction, and the possibility of re-education 
a The strength of a normal muscle depends 
on the number and obhquity of the muscle-fibres 
The greater their number and the smaller the angle 
they make with the tendon, the greater will be the 
power 
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Fiq 421 — Cose 44 Palmaris longus preserve » one wrist 
flexor transplanted Complete extension of fingers and 
thumb 



'“"1 



Fig 422 — Case 44 Strong flexion of wrist against 
resistance^ showing flexor carpi radiahs and palmaris longus 
in situ 



Figs 423, 424 — Case 51 Palmans longus present , one wnst flexor transplanted Complete extension of fingers and 

almost complete extension of thumb 






Fig 425 — Case 46 Palmans longus present , one wrist 
flexor transplanted Complete extension of fingers and 
thumb 

b The range of action depends on the length 
and direction of the muscle-fibres and the direction 
of pull of the transplanted tendon The shorter 
the fibre and the greater the angle it makes with the 
tendon, the smaller will be the range of movement of 
the tendon The greater the angle at which the 
transplant )oms the paralysed tendon, the smaller 
the range of action Conversely, the longer the 


Fig 426 — Case 46 Strong wnst flexion against 
resistance 


fibres, the more longitudinally they run, and the 
more closely the motor and paralysed tendons run 
parallel, the greater will be the range of action 
c In a review deahng with nerve and muscle 
transposmon, Sperry (1944) quotes a number of 
reports of failures of transplantation when antagon- 
isuc muscles were used There is, however, ample 
evidence that the wnst flexors can take over the 
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acDon of muscles to which they are synergists — 
the extensors of the fingers — but we do not know 
with what facihty or how completely the necessary 
re-adaptation may be attained However, m two of 
the cases reported above, flexor carpi ulnaris had 
become so thoroughly re-educated that six weeks 
after transplantation the electromyographic recording 
from this muscle showed no acuon potentials during 
active flexion of the wrist Since such a complete 
change of action is possible it seems unhkely that 
the partial readjustment of a synergist will present 
any difficulties 

2 The transference of pronator teres into the 
wrist extensors may cause a little limitation of 
supination of the forearm, but the muscle still 
maintains a powerful pronating action It is a 
different matter with the ivrist flexors If pahnaris 



Fig 427 — Case 48 Palmaris longus absent » one wrist 
flexor transplanted into all digits Full e\tension of fingers 
and thumb 

longus IS absent, the loss of both wrist flexors is 
serious During the attempt to extend the fingers 
the transplanted tendons, passing behind the wrist 
and being unopposed, are bound to extend it A 
transplanted muscle, like any other, has only a 
limited range of action and on account of the obhqmty 
of Its course its range is diminished , if the length of 
contraction of the fibres is used up in extending the 
wrist, there will be little left to extend the digits 
This IS the explanation of the defective range of 
extension in several cases in which both flexor carpi 
radiahs and flexor carpi ulnaris were used as trans- 
plants 

It IS sometimes contended that the long flexors 
of the fingers can act as flexors of the wrist and that 
with re-education the control of the wrist should 
be satisfactory It is certainly true that the finger 
flexors may flex the wrist at the same time as they 
flex the fingers, but it is equally clear that they will 
be unable to perform this fonction at the same time 
as the fingers are extended, since the finger flexors 
are reciprocally relaxed during this action The 
absence of the wrist flexors leads to excessive dorsi- 
flexion of the wrist when the patient attempts to 
extend the fingers , when such a transplant is 
performed it is just possible to obtain full extension 


of the metacarpo-phalangeal joints in spite of the 
unnatural position of the wrist — but only by perform- 
ing the operation under such tension that flexion of 
the wrist and fingers is grossly limited 

Clearly, then, it is desirable to retain a wrist 
flexor If palmaris longus is absent, only flexor carpi 
ulnaris can be spared for transplantauon, unless the 
wrist IS controlled in some other way, e g , by arthro- 
desis In the case of a posterior interosseous para- 
lysis there are sufficient tendons available without 
removing a second wrist flexor, but in a complete 
radial paralysis the only alternauve to arthrodesis 
of the wrist is to use flexor carpi ulnaris as trans- 
plant to all the digits This has been shown to be 
satisfactory 

If palmaris longus is present the choice lies 
between this tendon and flexor carpi radiahs as 
transplant It has been demonstrated that, even 
when palmaris longus was left behind, the control 
of the wrist was not always effective and full exten- 
sion of the fingers was not invanable Flexor carpi 
radiahs always controlled the wrist effecuvely 
enough to permit complete or almost complete 
extension of the metacarpo-phalangeal joints, and, 
moreover, preserved strong wnst flexion to the 
neutral position or further 

CONCLUSION 

In tendon transplantation for radial paralysis 
It is important to preserve an active wrist flexor to 
stabilize the wrist The neglect of this precaution 
often leads to incomplete extension of the fingers 
and unnecessarily weakens or abolishes the power 
of wrist flexion If flexor carpi radiahs is left in situ 
these sequeltc seldom arise 

SUMMARY 

1 A standard method of assessing the results of 
tendon transplantation for radial paralysis is sug- 
gested 

2 The results of tendon transplantation are 
described in 57 cases of radial paralysis 

3 Better results were obtained by transplanting 
only one wrist flexor, flexor carpi ulnaris, and leaving 
flexor carpi radiahs in situ 

My thanks ore due to Professor H J Seddon 
for his valuable advice in the preparation of this 
manuscript 
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' A CASE OF SEVERE ELECTRIC BURNS WITH AN UNUSUAL 
SEQUENCE OF COMPLICATIONS 

By JULIAN SMITH, Lx -Col, A AM C, and B K RANK, Lx -Col, AAMC 


A COMPLETE record of the chmcal details and investi- 
gations concermng the case of one, LAC T H 
Van A , aged 18, of the R A A F , would be tiresome 
if presented m extenso The following extract, pro- 
longed as It may appear, contams its sahent features 
only, and we will not repeat in the text those details 
which are graphically shown in F%g 428 


His general condiuon continued to be grave Blood 
examination revealed 3,500,000 red cells per c nun , 
hffimoglobm 69 per cent, hematocrit 30 per cent, plasma- 
protem 6 5 per cent He had had 5 litres of seriun smce 
the injury Blood transfiision was now commenced 
The lad, by this time, had survived for two days Ail 
efforts had so far been directed to providing the 
usual restorative measures which abundant laboratory 


CLINICAL CHART 
mcvAMAUtwoe mzet 






Fig 428 — Reproducuon of clinical chart — temperature, pulse respiration, record of pemcillm therapj, and transfusions 


CASE REPORT 

Oct 23, 1944 At 17 00 hr LAC Van A was one 
of two survivors when a mobile crane on which he was 
working fouled high-tension electric wues In the flash, 
he was thrmvn some distance, and it was immediately 
obvious that he had sustained burns to both lower limbs 
and the left arm 

He was taken to No 2 R A A F Hospital On 
adnussion, the cluucal notes stated “ pulse 120, moan- 
ing and restless Right foot cold and indurated, with 
bums extendmg to the knee Left foot indurated 
with exposed and charred metatarsals Left arm white 
and mdurated up to the shoulder — several phalanges of' 
the hand exposed and charred ” 

Five horns after the accident, mfusion of serum was 
commenced, and imder generd anaesthesia the burnt 
areas were cleansed and dressed 

^nd day He was transferred to No 2 Plastic Surgery 
Umt (on the advice of W/Cdr Searby), as it was con- 
sidered that a radical excision of the burnt areas of skm 
With replacement rmght have been feasible 
At this tune — 17 hours after the mjury — ^the pulse was 
140, weak but regular Blood-pressure no systohc 
Muttermg dehrium Htemoglobm 105 per cent, hema- 
tocrit 51 per cent, plasma-protem 7 2 per cent 
On mspection of the burnt areas, it was apparent that 
both feet were lifeless, the soft tissues bemg either 
charred or coagulated On the right leg, second-degree 
bums extended above this level to the knee The left 
upper extreuuty was completely mummified, except for 
an area of skm over the deltoid region 
VOL xxxui — ^NO 132 


mvesUgations indicated were expedient At this juncture 
we felt that, despite adequate resuscitation, recovery could 
not be expected if the large areas of dead tissue m the 
extremities were allowed to remam ^ 

Fmsx Operaxion — ^Under mtrous-oxide anaisthesia, 
the left arm was removed through the shoulder-jomt 
Nerve-trunks were mjected with novocam The avail- 
able deltoid flap was used to cover the defect and a tube 
was left in situ for pemcilhn mstiUation The ampu- 
tated limb IS illustrated in Fig 429 ^ 

At operation, deep coagifiation of the Dssues was 
demonstrated up to the level of amputation There 
was extreme cedema and reaction about the shoulder 
3rd day By this tune he had been given 3 litres of 
blood Red blood-cells 4,200,000, hamoglobm 80 per 
cent, hematocrit 39 per cent, plasma-protem 6 5 per cent 
Glucose-sahne infusion was Aerefore substituted 

6t/i day Despite the fact that he had withstood the 
first operation as well as could be expected, his general 
condiuon was deterioraung Both legs were offensive 
Second Operaxion — Under cyclopropane anesthesia, 
the left leg was amputated through ’ 

the bone ends and dram tubes mserted The right 
leg was amputated at a higher level, and m order to 
conserve adequate length of lunb for a below-knee 
prosthesis, the stump mcluded areas of burnt, but not 
dead, skm Flaps were also loosely sutured and drams 
and tubes for pemciUm mserted 

At this stage, our shght feelmgs of optimism engen- 
dered by the return, for the first tune, of the lad’s mental 

23 
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faculues, were rudely dispersed by a severe epistaxis 
and the onset of abdominal pain 

Zth day General condition poor Complaining of 
severe abdominal pam, colicky m nature, felt in the right 
lower abdomen It was accompanied by diarrhcea and 



Fio 429 — Photographs of the left atm immediately after 
coagulation of the skin and tiss 


On the nucroscopical sections of the gall-bladder the 
pathologist reported “ Coagulative necrosis has occurred, 
involving the whole thickness of the wall at one place, 
and the mucosa and submucosa only at others The 
rest of the tissue shows evidence of severe inflammation 



amputation, showing the typical admivturc of ch^r and 
lies Note the exposed bone 


vomiting The right upper abdomen was tender 
and rigid The possibility of acute peptic ulcer with 
perforation was considered 

By this time decisions were becoming momentous 
Here was a frail lad of 18 years of age, who for eight 
days had survived an injury severe enough to kill, who 
had sulfered a triple amputation, and who now had 
developed an acute abdomen 

When, after some hours, a mass became evident in 
the right hypochondrium, the mdication for operation 
was abundantly clear 

Third Operation — Under local anmsthcsia, a right 
upper paramedian incision was made, and the abdormnal 
cavity opened There was a fair amount of fluid and 



Fig 430 — Coloured reproduction of the gall bladder as 
It appeared after removal Note three separate infarcts, the 
large one involving the full thickness of the gall bladder wall 


exudate surroundmg a large distended gall-bladder, the 
fundus of which included ' multiple gangrenous — areas. 
Dark, thick bile was aspirated and a par OaLcholgcysteg- 

^ftotajuperformecL ^ tube was sutureoTmto the remaimng 

part of the viscus A second tube was lead into Monson’s 
pouch via a stab wound in the flank The abdomen was 
closed m layers 

The specimen is reproduced in Ftg 430 


with much fibrinous exudation, haimorrhagc mto the 
tissues, and accumulauon of polymorphs ” 

Immediately after the abdominal section, blood trans- 
fusion was commenced via the saphenous vein in the 
right thigh There was little improvement in his general 
condition — indeed, none could be expected The 
abdomen was slightly distended and he was passing 
frequent small mouons There was free and foul- 
smelhng purulent discharge from both leg amputation 
stumps 

I2t/i day At 08 00 hr six days after the lower hmb 
amputauons, there was a vigorous second arjr-htcmojxhage 
from the stump of tl^ left J cn.-controllable only by 
Ttiufnlqucr-T^MS-tnJTnifllcauon was not unexpected 

Fourth Operation — ^Under cyclopropane anaesthesia, 
the amputatiop stump was opened, clot removed, but no 
bleeding point could be found JlbeJemoig!^ artery was 
ligate^ m Hunter’s wnaUjind blood transftision^eSom- 

menccHTirthertighTHrm ^ 

141/1 day Free drainage of bile from the abdominal 
wound continued All amputation stumps were dis- 
charging freely and culture showed — “ Leg stump 
Bact coh, Ps pyocyanca, Proieus morgami L arm 
Bact coh, Ps pyocyanca, Proteus vtdgans, haimolytic 
Staph aureus, green zone streptococci ” 

The leg stumps were suspended in Thomas sphnts 
and continuous irrigauon with Eusol arranged to alternate 
with hypertonic saline 

l^th day General condition very poor The diar- 
rhoea had ceased, but was replaced by copious vomiting 
A stomach tube was inserted Intravenous serum was 
agam instituted by way of a vein on the dorsum of the 
right hand 

Continuauon of intravenous therapy was now a 
problem because he was suffermg gross fluid loss— The 
right arm was very swollen and oedematous All avail- 
able arm veins had been used, as had both saphenous 
vems in the upper thighs Sternal puncture was therefore 
performed and glucose-sahne given Aspiration of the 
stomach continued to yield large quantities of fluid The 
sternal drip continued to run satisfactorily after four days 
21st day Coughmg up blood-stained sputum 
Radiography revealed bilateral Mcumoma which had 
been suggested by clinlSfl signs' jHappn^ at this time, 
we were able to dispense with the gastric suction 
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perforce somewhat restricted Parenteral pemcilhn 
was not commenced tmtil the upper limb amputa- 
tion was performed, but it was thereafter continued 
3-hourly (with one short break) for 5 weeks 

Considenng the large number of injections, the 
low ebb of the lad’s vitahty, and the muluphcity of 
his infected wounds, we were not unduly concerned 
when he developed an abscess at one of the injection 
sites, although it must be assumed that the infection 
was introduced This comphcation, censurable 
under ordinary circumstances, was a triviahty com- 
pared with the big issue at stake The loculation 
and inspissated nature of pus in this abscess pointed 
to Its long duration It was certainly the cause of 
the persistent pyrexia during the latter part of this 
stormy passage 

6 The result This lad’s survival was not a 
tribute to any one factor Thirty-four htres of sahne, 
serum, and blood infusions , more than 5,000,000 
imits of pemciUin , the highest standard of excellence 
in nursing , expert antesthesia , some competent 
surgery, perhaps , and most certainly the fighang 
spirit of the lad himself — all played their part and 
contributed to his recovery However, none of 
these factors could become contributors to the happy 
outcome, without the bmding influence of surgical 
pertinacity, the will to ‘ go for ’ a result, and to shun 
any attitude of fatahsm 


Faced now with an ardent young man, interested 
in all that a lad of eighteen should be, with his eye- 
sight, his right hand, and his self-respect, we are 
obhged to forget the chides of many — “ Thou shalt 
not strive officiously to keep alive ” 

SUMMARY 

1 The sahent features of a case of severe electro- 
coagulation burns treated by multiple amputation 
and followed by uncommon comphcations, with 
ultimate survival, is given 

2 Various features of this case are discussed 
seriatim the triple amputation, the problem of fluid 
infusion, the gall-bladder comphcation, the aborted 
empyema, the silent abscess, and the ulumate result 

Though fiilly imphed in the results obtained, 
we wish to acknowledge the order of work done by 
all the staff of the No 2 Facio-maxillary and Plastic 
Surgery Umt in the difficult surgical management 
and the meticulous nursing of the case 

The illustrations are the work of Fhght Officer 
Alldntt, artist, and Cpl Hale, photographer, of this 
umt 

The permission of Director-General, Medical 
Services, Royal Austrahan Air Force, Air Vice- 
Marshal T E V Hurley, to publish this report is 
acknowledged 


THREE CASES OF FRACTURE-DISLOCATION OF THE HIP OCCURRING 
SIMULTANEOUSLY IN ONE CAR ACCIDENT 

By J C F LLOYD WILLIAMSON, Lieut -Colonel, RAMC 

OFFICER l/c SURGICAL DIVISION OF A GENERAL HOSPITAL 


The hip is a strong joint and not dislocated without 
considerable force apphed in the right direction with 
the thigh in a given position Not long ago trau- 
matic dislocation of this joint was relatively rare, but 
the increase in volume and speed of motoring m 
the last two decades has markedly raised the inci- 
dence Fast-moving, mechamzed warfare has fur- 
ther sharply augmented the number of such cases 
Here is an example typical of many During 
the secret flanking move of the 4th Indian Division 
m Tumsia from the 8th Army, held at Enfidaville, 
to share m the final break through to Turns from the 
West, a tank transporter’s brakes failed on a mountain 
pass The driver, /awte de mieux, “took a house” 
to check his career When he was dug out from 
beneath the transporter and house debris, he was 
found to have a posterior dislocation of the hip 
Under difficult circumstances, two attempts were 
made to reduce this but without success Finally, 
36 hours later, after a truck journey of 150 miles, 
much of It over mountain tracks, he arrived m the 
small hours at a ist Army General Hospital, where, 
with some effort, reduction was effected 

The writer has.seen more dislocated hips durmg 
the war years than m twice as many pre-war years, 
even though these were spent m a region where 
road accidents were perhaps above the average 
for the country 


It IS, then, an accepted fact that this ‘ dashboard 
dislocation ’ is now the commonest type of traumatic 
dislocation (Funster et al , 1938) The right is the 
more frequently injured hip, and posterior disloca- 
tion IS reported to be seven times as common as 
anterior (Walker, 1940) The victim, usually the 
front-seat passenger (Watson-Jones, 1944), is sitting 
with the hip flexed and adducted A head-on 
colhsion occurs , the knee hits the dashboard, and 
the head of the femur, which m tins position bes 
almost entirely out of the acetabular cup, is forced 
through the capsule posteriorly Often this is 
comphcated by a fracture of a greater or lesser 
portion of the posterior acetabular rim 

The mam interest m this report is the triplica- 
tion of the lesion — three cases from one accident 
Cases of bilateral fracture-dislocation have been 
reported (Gardiner, 1939 , Taylor, 1940), but a 
search, rather superficial owing to the “ exigencies 
of the Service ”, of the recent hterature has failed 
to disclose so multiple a series of lesions 

CASE REPORTS 

On June 29, 1945, a left-hand drive Command car 
was proceeding along a typical tree-lined pavd road near 
the Franco-Belgian frontier after a shower of rain 
Such road surfaces are notoriously skiddy and this 
was no exception On a slight bend the car, which was 
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3 Patient moved to mattress on floor and with 
assistant steadymg lightly bandaged right leg, the dislo- 
cation of right hip reduced without difficulty by lifting ’ 
head into acetabulum 

4 Apphcation of plaster (padded and split) on right 
leg fractures with a slight manual traction — ^from base of 
toes to mid-thigh 


“ Left ankle Almost perfect reduction — slight 
residual lateral subluxation ” 

Further progress was uneventful except for urinary 
retention, which once required catheterization The 
right lower limb was partially immobilized by sandbags, 
but in view of the multiplicity of injuries, no attempt 
was made either to extend limb or to nurse patient on 



B 


Fig 435 — Cpl U h. Before manipulation Comminuted fracture dislocation of right hip Femoral head displaced upwards and 
backwards Thin fragment of rim of acetabulum (approx i m long) detached posteriorly and displaced w ith head Also oblique 
fracture through acetabulum B, Full pelvis after manipulation bhowing wide separation of symphysis pubis and splaying of 
right sacro iliac joint C, After manipulation Reduction of dislocation complete Rim fragment still displaced 


5 Toilet and suture of lacerations of eyebrows and 
elbow 

6 Passmg of catheter — clear urine withdrawn 
Plasma infusion (2 bottles) given during operation, 

which took 90 minutes Condition at end satisfactory 
Post-operative radiographs were taken later — 

“ Right hip Reduction of femoral head complete 
The rim fragment remains widely displaced ” {Fig 435, C) 
“ Right leg General ahnement of fragments sur- 
pnsingly good under circumstances some angulation ” 


his side or in sling to allow pelvis to close For admims- 
trative reasons, he and Sgt D were transferred on 
July 8 (the ninth day) to a U S General Hospital 

Subsequent History — On inquiry on July 24 we 
learnt that “ progress was excellent ” Os calcis pm 
traction to right lower limb and pelvic slinging (with 
partial reduction of spread of pelvis) had recently been 
instituted 

Sgt D (aged 25) — This man was last examined 
He was in good general physical condition, but more_ 
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FRACTURE-DISLOCATION OF THE HIP 


“ hit up ” There was the typical deformity of a 
posterior dislocation of the left hip and mtemal rotation 
and adduction of hip with flemon of knee and hip , in 
addition he showed marked swellmg of the right ankle 
This, however, proved to be a very severe sprain with 
no bony lesion He was X-rayed “ Left hp Com- 
mmuted fracture-dislocation Head dislocated upwards 
and backwards A segment (at least one-quarter of 
rim) of acetabulum detached posteriorly and displaced 


days, probably due to absorption from hsematomata 
of left thigh and right ankle, but this did not appear in 
any way to affect his general condition, which remained 
good throughout He was transferred on July 8 

Subsequent History— By July 24 it was reported 
that the displaced acetabular fragment had been removed 
operatively Traction had been mamtained and it was 
proposed shortly to apply a plaster spica “ Convales- 
cence uneventful ” 



Fig 436 — Sgt D A, B, Before tnampidatton Comminuted fiactuie-dislocation of left hip, femoral head displaced upwards 
and backwards A segment, which includes at least one-quarter of run of acetabulum, has been fraaured and displaced with head 
Also fracture through acetabulum and tuber ischii C, D, After mampulauon Reduction of dislocation complete Rim fragment 
sail widely displaced and at right angles to its normal position 


upwards with femoral bead Also bnear fracture from 
acetabulum to tip of tuber ischii ” {Figs 436, A, B) 

At 23 30 hr , tmder pentothal (g i) ansesthesia, this 
left dislocation was reduced as in the previous case, and 
fixed Thomas splint strappmg extension apphed, the 
nght ankle was immobilized m a padded plaster 

Post-operative radiographs confirmed the reduction 
of the dislocation, but Ae acetabular fragment, although 
nearer, remamed widely displaced and at right angles 
to Its true position {Figs 436, C, D) In this case agam 
there was temporary dysuria and catheterization was 
necessary once There was some pyrexia for a few 


DISCUSSION 

The concomitant occurrence of a fracture of the 
acetabular nng increases the severity of the lesion 
and makes the ultimate prognosis of dislocated hip 
less hopeful 

More often than not the displaced fragment 
follows the head on reduction and is replaced into 
normal or almost normal position In these cases 
this did not transpire In the case of CpI U, 
m view of the small size of the fragment and the 
presence of the other injunes, no forther attempt 


THE BRITISH JOURNAL OF SURGERY 


372 

was made to replace the run fragments but Sgt D ’s 
larger fragment was removed 

To lessen the risk of redislocaoon, it is more 
usual to attempt replacement rather than removals 
but the operation was carried out elsewhere and one 
cannot tell what was actually found at operation 

The damage to the acetabular ring by fracture 
renders the hip potentially imstable, and it is import- 
ant to maintain traction for four to six weeks and 
itnmobihzation for a yet longer period These 
measures also lessen the risk of traumatic myositis 
ossificansj avascular necrosis of the femoral head, 
and osteo-arthritis all these not infrequently follow 
this type of injury 

There was no evidence of any sciatic nerve palsy 
in either case 

The force apphed to the pelvis was so severe 
that It not only produced a fracture-dislocation of 
the hip and spht the pelvis from acetabulum to 
tuber ischii in the second and third cases, but in 
the second also disrupted the pelvic ring , it is not, 
then, surprising that micturition was temporarily 
disturbed Separation of the symphysis pubis is 
frequently associated with extraperitoneal rupture 
of the bladder 

The pelvic lesion of the driver (Cpl A ) was the 
least serious of the three The grip on the steering 
wheel is thought to have checked the momentum 


of the driver and so lessened the force of his impact, 
but unfortunately his head also hit something, 
probably the tree, with fatal results 

SUMMARY 

1 A description is given of three cases of 
fracture-dislocation of the hip (all had other 
injunes in addition) occurring simultaneously in 
one car accident 

2 The condition is bnefly discussed 

I wish to express my thanks to Col L Handy, 
AMS (Commandmg Officer of the General 
Hospital), to Major D W Seth Smith, R A M C , 
and Sergt H A Burgess, R A M C , of the Radio- 
logical Department for their skilled assistance, and 
to Capt A G T Brown, R A M C , for his excellent 
sketches 
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SIMULTANEOUS CARCINOMA AND TUBERCULOSIS OF THE COLON 

REPORT OF A CASE AND REVffiW OF THE LITERATURE 

By K J RANDALL 

DEMONSTRATOR OF PATHOLOGY, GUI S HOSPITAL 

AND J E SPALDING 

SURGICAL REGISTRAR, GUY S HOSPITAL 


The association of active tuberculosis with carcinoma 
has been recorded in most of the organs of the body 
The commonest sites are the skin, larynx, and lung, 
where the development of cancer is commonly a 
comphcation of chrome tuberculous ulceration 
The stomach, colon, uterus, and testicle, which are 
less often infected by tuberculosis, have nevertheless, 
provided numerous instances of this double patho- 
logy In reviewing the colomc cases the writers 
were struck by the preponderance of ileocaecal cases 
As the ileocascal region is by far the commonest site 
for colomc tuberculosis, the frequent association of 
the two conditions here seems to indicate that the 
tuberculosis precedes the carcinoma It could be 
argued, on the other hand, that the massive type 
of carcinoma commonly found in the cacum 
IS more hkely to provide a suitable mdus for the 
growth of ingested tubercle bacilli than the relatively 
smaller and less necrotic cancers which occur in the 
right colon Our case is of interest in being the only 
recorded instance of this association in the region 
of the splemc flexure, which is a very rare site for 
colomc tuberculosis 

The coexistence of the two diseases seems to 
have been first reported by Bayle in 1810 Rokit- 
ansky m 1854 taught that the two diseases were 


antagonistic, a view which has had its proponents 
and antagonists up to the present time Thus 
Lubarsch in 1888 found among 2668 cases of tuber- 
culosis 1 17 (44 per cent) with associated carcinoma, 
and among 569 cases of carcinoma 117 (206 per 
cent) with tuberculosis Of 5967 cases without 
carcinoma 2251 (42 7 per cent) were tuberculous 
These figures indicate that carcinoma is twice as 
frequent m non-tuberculous patients and that 
tuberculosis is twice as frequent m non-caremo- 
matous patients More recently. Pearl (1929) 
studied the association of the two ffiseases in 7500 
autopsies and concluded that the antagonism was 
sufficient to support the treatment of cancerous 
patients by tuberculin 

The opposite view was well expressed by Carlson 
and Bell (1929), who, after studying 1,195 cases, 
reported Pearl’s conclusions unjustified and remarked 
that the only way in which active tuberculosis can 
be said to prevent cancer is by killing the pauent 
before it develops Cooper (1929) analysed 247 
cases in which the two diseases occurred in the same 
organ and concluded that their simultaneous occur- 
rence was sufficiently frequent to disprove a mutual 
antagomsm Among his collected cases are 48 in 
the gastro-intestinal tract, of which 23 were in the 
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hJEmorrhages The peripheral part was yellow and had 
the appearance of a caseaung tuberculous granuloma 
All the glands sectioned were typically tuberculous to 
the naked eye 



Microscopically, the glands showed typical caseating 
tuberculosis with many Langhans cells (Fig 438) 
There was no sign of carcinoma in any of the numerous 
sections which were examined Sections from the 


centre of the mass (Fig 439) showed a well-diffcrcntiated 
adenocarcinoma undergoing necrosis Intimately mixed 
with the cancer cells was an active tuberculous process, 
the two lesions being visible m the same microscopical 



Tic 439 — Section of tumour — carcinoma and 
tuberculosis 


field m several places The carcinoma did not penetrate 
deeply and sections taken of the periphery of the mass 
and the invaded abdominal wall showed tuberculosis 
only 


Date 

Authority j 

1 Age and Sex 

SUMMAR^ 

I IleocLcal Tuberculosis and i 

1 

Cancer — 


1897 

Naegeh 


T B and colloid cancer of ca:cum T B m mcsenienc 
nodes, not m growth 

1897 

Metterhausen 

35 . F 

Adenocarcinoma of ileocacal region T B granula- 
tions invading growth 

1900 

Crowder 

54 . F 

Carcinoma of cjccum with tuberculous nodes 

1903 

LetuUc 


6 cases of carcinoma of appendLX in tuberculous 
patients In one thc> were associated in the appendLK 

1908 

Buday 

— 

T B fistulous tract leading 10 carcinoma of appendix 

1910 

Stelten 

— 

T B and carcinoma of CTcum 

1917 

Forman and Cameron 

— 

Adenocarcinoma of ca:cum uith tubercles beneath 
the peritoneum 

1921 

Herrenschmidt 

1 

Carcinoma of caecum T B nodes 

1921 

Hartmann and Renaud 

1 

T B and carcinoma seen in the same microscopical field 
of crccal tumour 

1926 

Hamperl 

51, M 

Adenocarcinoma and T B of ca:cum 

1926 

Hamperl 

47 , F 

Adenocarcinoma and T B of ccccum 

1927 

Hamperl 

17 . F 

Adenocarcinoma and T B of crecum 

1927 

Harbitz 

30 . F 

28, M 

Two cases of associated cancer and T B of ileocaical 
rcRion Both diseases intimately mixed 

1930 

Cooper 

44. F 

Adenocarcinoma of ascending colon T B of appen- 
dix stump 

1930 

Cooper 

48, M 

Adenocarcinoma of ascending colon T B of mesen- 
tcnc nodes 

1930 

Harada 1 

54 , F 

Carcinoma and T B of ciccum 

1936 

Hoeffel 

42, F 

Carcinoma and T B of csccum causing acute obstruc- 
tion 

1935 

Safwenberg 

57 , M 

Caremoma and tuberculosis of ascending colon and 
lieocscal valve 

2 Sigmi 

Old Cancer and Tubcrc 

ulosis — 


1902 

Moak 

— 

Adenocarcinoma and T B m sigmoid Metastases 
of both in the liver and kidney 

1903 

Guberman 

— 1 

Adenocarcinoma of sigmoid with TB caseation 
around the growth 

1910 

Tauschwttz 

36 M 

Both conditions m sigmoid 

1917 

1 

Reinhardt 

69. F 

Stcnosing cancer of sigmoid with tubercles in serosa 
Older tubercles in lung 

1936 

Miller 

j 6 Z} M 

Patient died of phthisis At P M mass in descending 
colon Mixed tubercle and cancer 

3 Rectal 

Cancer and Tubercul 

osis — 


1902 i 

Phen 

34 , F 

Malignant ulcer of rectum with tubercles within it 

igio 1 

Stettin 


Carcinoma and tuberculous fistula-in ano 

1925 

White 

— 

Caremoma of upper rectum with mefistases in liver, 
also T B in rectum and regional glands 

1937 1 

Uher and Rapant 

33 , F 

1 

Carcinoma of rectum with typical tubercles between 
islets of carcinoma 
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Tubercle bacilli were seen in Ziehl-Neeisen films of 
the tumour and the glands 

SUMMARY OF PREVIOUSLY REPORTED 
CASES 

Owing to the inadequacy of some of these 
reports it is impossible to criticize these cases m 
detail It IS apparent, however, that m many the 
condition was cancer of the bowel with tuberculosis 
of the regional glands, which might well have been 
of long standing and unrelated to the carcinoma, 
The cases reported as carcmoma of the appendix 
might now be regarded as caranoid tumours 

COMMENTARY 

Lubarsch (1888) states that the association of 
tuberculosis with cancer may occur in any of the 
foUowmg ways — 

1 A chance coincidence without any apparent 
relaaon 

2 Metastatic carcinoma developing m an old 
tuberculous lesion 

3 Secondary infection of carcinoma with tuber- 
culosis 

4 Chrome progressive tubercle m which a 
carcmoma develops 

5 Simultaneous development of both 

In such a case as ours it is impossible to be 
certam how the condition arose The absence of 
fibrosis m the tuberculous lesion and of old tuber- 
culous glands with calcification makes it improbable 
that the tuberculous lesion was of long standing, 
and the absence of a pulmonary lesion with tubercle 
bacilh m the sputum is agamst the assumption that 
a primary carcmoma was secondarily invaded by 
swallowed tubercle bacilh Certainly the tuber- 
culous process seems more active than tibe carcmoma, 
but that does not prove that it preceded the latter 

SUMMARY 

A case of associated active tuberculosis and 
cancer of the splemc flexure of the colon is described 


The hterature is reviewed and the quesaon of 
the aetiological relationship of the two diseases is 
discussed bnefly 

We have to thank Dr A Elhott, County M O H , 
for permission to report this case, which was treated 
by us at the County Hospital, Farnborough, Kent 
Also, Mrs Helen Randall for the coloured illustra- 
tion of the specimen, and Mr J E Andrews, of 
the Southern Group Laboratory, L C C , for the 
microphotographs 
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SOLED TUMOURS OF THE EPIDroYMIS 

REPORT OF TWO CASES 

By B R SWORN 

HONORARY SURGEON TO THE STAFFORDSHIRE GENERA!. INFIRMARY 

F W MARSHALL 

HONORARY SURGEON TO THE VICTORIA HOSPITAI,, LICHFIELD 

AND J L EDWARDS 

PATHOLOGIST TO THE STAFFORDSHIRE COUNTY COUNCIL 


Tumours of the epididymis are still admittedly 
regarded as rare, yet one of the present wnters has 
m five years seen three such tumours of glandular 
type, which are similar to one another and which 
closely resemble those described by Taylor and 
Davis (1941), and Mackay (i943)j and which, 
moreover, seem related to the tumours desenbed 
by Halpert (1941), and Fnedman and Grayzel (1942) 
Mackay (1943) observed the essential simdarity 


of the “ adenocaremomata ” of Thompson (1936), 
the “ adenomata ” of Taylor and Davis (1941), and 
of Blumer and Edwards (1941), and the “ lymphangi- 
oma ” of the hterature , he himself added two cases 
He regarded the tumours as “ mesothehomata ” 

Of the three tumours mentioned m the first 
paragraph, one was desenbed and figured m this 
Journal by Blumer and Edwards (1941), bnef 
accounts of the other two follow 
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CASE REPORTS 

Case I — , _ . 

Clinical Details— A W, aged 34 Examined 
Dec II, 1943 Stated he had had painless testicular 
swelling for some years which had been getting larger 


the scrotum He had had no pain, but had a certain 
amount of discomfort On examination a small firm 
swelling, the size of a small marble and apparently 
attached to the globus minor of the left epididymis, was 
found The tumour was well defined and obviously 
not malignant, and it was concluded, in spite of its 
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Fig 442 — Case 2 Typical tubules ( x 60 ) 
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Fig 443 — Case 2 Lymphatic collections ( 200 ) 


recently A small tumour of lower pole of right testicle 

Operation (Jan 25, 1944) — Exposure of right 
testicle A solid tumour of lower pole of epididymis 
was resected 

Case 2 — 

Clinical Details —A J T , aged 43, a carpenter 
On Nov 10, 1943, he stated that for some months 
he had had a small swelling on the left side of 


position, that it was probably a spermatocele Its 
removal was advised, but as he was unwilling to submit 
to this, a suspensory bandage was fitted In February, 
1945, the tumour was slightly larger Its removal w'as 
again advised, and this time he agreed 

Operation (April ii) — A left inguinal incision was 
made and the left testicle exposed A small hydrocele 
was present and the tumour in the globus minor This 
was removed without difficulty 
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CONGENITAL ATRESIA OF THE COMMON BILE-DUCT 
REPORT OF A SUCCESSFUL CASE 
By T E D BEAVAN 

PEDIATRICIAN, HILLINGDON COUNTY HOSPITAL 

AND GORDON W DUNCAN 

SURGEON, HILLINGDON COUNTY HOSPITAL 


The subject of congenital anomabes of the bile- 
passages has been fully described in recent years by 
Ladd and Gross (1941)3 Donovan (1937)3 Strauss 
and Gross (1943)3 Chesterman (1941)3 and othersj 
and in reporting this case there is httle to add to 
their description 

Other writers have stressed the importance of 
searching for other congemtal anomabes which are 
liable to occur in the same subject The severe 
pyehtis which comphcated our case is probably 
associated with a congemtal anomaly of the urinary 
tract, and a genito-urinary investigation will be 
undertaken when the child is a httle older 

Laparotomy in this case was performed at the 
early age of 5 weeks, considerably earher than in 
most of the reported cases This was owing to the 
recent advances in serology which have made 
diagnosis from icterus gravis simpler and more 
certain As soon as the diagnosis is made and the 
child IS in reasonable condition, the operation should 
not be delayed Even at the age of 5 weeks severe 
changes had taken place in the liver and it is probable 
that such changes are progressive and tend to become 
irreversible 


CASE REPORT 

R McQ 3 male, born on Sept 20, 1944 
History — His birth weight was 7 lb 12 02 and the 
dehvery was normal He was quite well imul 15 days 
old, when jaundice developed and rapidly increased 
Stools were shmy and hght yellow in colour and the 
urine became darker He had been breast fed for 
the first three weeks and then changed over to half-cream 
dried milk The highest weight reached was 8 lb oz 
Family History — The parents and elder sister were 
ahve and well There was no history of jaundice or of 
any congemtal defect 

On Admission (Oct 17) — ^He was approximately a 
month old and his weight was 7 Ib 12 oz Nutrition 
then seemed fair, but he was deeply jaundiced The 
abdomen was distended The spleen and right kidney 
were just palpable and there was an umbihcal herma 
The urine contamed many pus cells, a cloud of alburrun, 
and cohform bacilh, a large quantity of bile-pigments, 
but no bile-salts 
Blood-count — 

2 9 million red cells 
60 per cent haemoglobin 
I o colour mdex 

26,000 leucocytes with 77 per cent neutrophils 
No nucleated red cells were seen in the film 
Red blood-cells were of normal fragihty 
Kahn reacuon was negauve 
Van den Bergh positive direct reaction , indirect 
16 mg bihrubin per cent 

Blood grouping showed that both mother and baby 
belonged to Group O (IV) and were rhesus-posiuve 
Bile-pigments were absent from the feces 

A diagnosis of congenital atresia of the bile-duct was 
made and laparotomy decided upon 


For 7 days prior to operation sulphathiazole, o 125 g 
four-hourly for 24 hours, then o 125 g six-hourly 
was given A specimen of urine just before operation 
on Oct 24 showed a few lcucoc5ites, no casts or 
red blood-cells, and much bilc-pigmcnt The red 
cells and hxmoglobin were as before, but the leucocytes 
had increased to 60,000, with 87 per cent polymorphs 
During this ume and until Oct 26 he ran a low-grade 
pyrexia, and on Oct 24, the day before operation, 5 mg 
of I 4 dnceto\y- 2 -methylnaphthalcnc in oil were given, 
and also 150 c c of normal saline, subcutaneously 



Fig 444 — Photograph of patient at ii months 

Operation — 

Ancesthesia (Dr John Ives) The abdominal wall 
was infiltrated with J per cent procaine, and hght open 
ether adrmmstered 

Incision Upper right paramedian, splitting the rectus 
muscle 

Findings The liver was enlarged and firmer than 
normal The gall-bladder was not appreciably enlarged, 
but on dissecting out the common bile-duct this was 
found to be somewhat dilated (about 3 mm in diameter) 
and ceased abruptly just before the upper border of the 
duodenum was reached On compression, the gall- 
bladder emptied and some distension of the blind end 
of the common duct was produced, indicating patency 
of the cystic duct On aspiration the gall-bladder was 
found to contain very pale bile 

Procedure Cholecystogastrostomy appeared to be 
the easiest method of establishing a communication with 
the alimentary tract The fundus of the gall-bladder 
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was therefore freed from the hver and sutured to the 
stomach for a distance of about i cm , using mterrupted 
ooo chromic catgut sutures, placed very close together 
Incisions were then made into the gall-bladder and 
stomach, and the anastomosis completed by a similar 
row of sutures anteriorly A second Ime of sutures 
was not attempted, owmg to the extremely small size 
of the structures 


Post-operative Course — On the day after operanon, 
constipated stools were passed consisting of pure white 
fecal matter Eight days after the operation it was 
noted that the jaundice was stiU marked but the urme 
contained less bile-pigment The child was runiung a 
high temperature and was extremely dehydrated and 
wasted The urmary deposit still showed many pus 
cells 


Oct Nav 



Fig 445 — Temperature, pulse-rate, and weight chart, Oct jy-Nov 27 


The abdomen was closed m layers without drainage 
Operating time 40 minutes 

Post-operative Treatment — 

Days after Treatment 

Operation 

0 250 c c of sahne intravenously, with 5 

per cent glucose, followed by 150 c c 
of Group O stored blood i-oz 
feeds of 5 per cent dextrunaltose 2- 
hourly, commencing 4 hours after 
operation 

1 2-oz feeds of 5 per cent dextrunaltose 

2-hourly 

2 2-oz feeds of 5 per cent dextrunaltose 

with I drachm half-cream dried milk 
added 

5 4-0Z feeds contaming 2 drachms dextri- 

maltose and 2 drachms half-cream 
dried milk 3 -hourly 

7 Sulphathiazole commenced (025 g fol- 

lowed by o 125 g 4-hourly) , 20 c c 
whole blood given mtramuscularly 

8 20 cc whole blood given intramus- 

cularly Subcutaneous sahne com- 
menced 

9 Subcutaneous sahne stopped 

11 Sulphathiazole stopped 

121 275 c c plasma, together with an equal 

13} amount of half-normal sahne given 

15) subcutaneously 

21 5-0Z feeds contaimng 2 drachms dextri- 

maltose and 3 drachms half-cream 
dried milk 4-hourly 


Eleven days after the operation the stool was first 
noted to have bile-pigments The blood-count had 
improved, there bemg 3 4 imlhon red cells, and 68 per 
cent haemoglobin 

The urmary deposit still showed many pus cells 
Fourteen days after the operation the baby was found 
to be very much less jaundiced The stool had much 
more bde-pigment and the general condition was 
improved From that time until his discharge the 
jaundice grew less, more pigment appeared in the stools, 
and the urme became clear 

The pyrexia subsided on the sixteenth post-operative 
day and from then imtil the thirty-second day there was 
a steady gam m weight from 6 lb 12 oz , the lowest 
weight reached, to 7 lb 12 oz 

For the next four days there was a fall m weight 
to 7 lb 4 oz associated with mild diarrhoea, which 
responded to a shght reduction m the strength of the 
formula 

On his discharge, fifty days after the operation, when 
he was twelve weeks old, his weight was 8 lb 12 oz 

DISCUSSION 

Differential Diagnosis — In this case differ- 
ential diagnosis was not difficult It was important 
to exclude icterus gravis neonatorum The late 
onset of the jaundice, together with the fact that the 
mother and child were both rhesus-positive, and 
the absence of an erythroblastic picture m the blood- 
film, ruled out this, the most important, alternative 
The presence of obstructive jaundice would not be 
conclusively against this diagnosis, as m certain of 
the more severe cases of this disease, so great is the 
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blood destruction that an obstrucuve jaundice is 
caused by the blocking of the bile-ducts Ansemia 
may occur as a secondary manifestation in any 
mfecaon, so is not a helpful diagnosuc feature 
Congemtal syphihs would only exceptionally give 
rise to a severe jaimdice , a mild degree of jaundice, 
coupled with hasmorrhages, a rash, enlarged liver 
and spleen, and radiological changes in the long 
bones, would be expected Acholuric jaundice 
rarely gives rise to severe jaundice of obstructive 
type at such an early age, and a mild jaundice with 
anseima and increased fragihty and micro-sphero- 
cytosis, are more commonly found 

Physiological icterus does not really enter into 
the question as it clears up early and is not severe 
Jaundice due to sepsis is uncommon and the severe 
constitutional disturbance and the presence of bile 
in the stools would exclude it 

Infective hepautis has not, so far as we are aware, 
been reported m so young an infant The long 
incubation period would at least make it imhkely 
to occur before the child was four to six weeks 
old, unless the mother was also infected, when 


she would also become jaundiced The van den 
Bergh would be biphasic 

Obstruction by a mucus plug can only be diagnosed 
at operation, as it presents the same chmeal picture 
We have recently seen a case of severe jaundice 
and anxmia associated with intraperitoneal hiemor- 
rhage due to a ruptured haimangioma of the hver 
in a neonate 

SUMMARY 

A case of congemtal atresia of the common bile- 
duct is described Cholecystogastrostomy was per- 
formed with a successful outcome 

This is the ninth successful case reported in the 
literature, and apparently the first in this country 
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OSTEOCHONDRITIS DISSECANS AND TORN LATERAL MENISCUS 

Major J G BONNIN, RAMC 


The absence of umversal agreement as to the 
aetiology of osteochondritis dissecans makes its 
association with a torn lateral memscus worth 
recording It is to be noted that the lateral condyle, 
which is the less commonly involved, was affected 
There appears to be no doubt in this case that 
trauma was the aeuological factor, and that the 
displaced cartilage which followed the injury may 
have secondarily caused the development of osteo- 
chondritis 

CASE REPORT 

History — E E , aged 36, a private in the Army, was 
admitted on accoimt of pain in the right knee, following 
a long history of attacks of locking He stated that 



A 


Fig 446 — Radiographic appearances before operation 


seven months previously he jumped from a platform 
and “ fell hard ” He felt a “ jarring ” in the knee, and 
on picking himself up found he was unable to straighten 
the knee He was able to walk on the toes On the 
following day the knee was slighdy flexed but there was 
little swelling He hobbled around for six weeks, by 
which time the knee was almost straight On one occa- 
sion when going up stairs the knee locked and it has 
locked twice subsequently, the patient being able to 
release it himself He complained of increasing pain 
in the joint, parucularly after standmg 

On Examination — There was slight wasDng of the 
quadriceps and a small effusion There was a full range 
of movement, some tenderness was present over the 
anterior end of the external cartilage There was no 
laxity of any ligament A clinical diagnosis of torn 



B 

A, Lateral view B, Antero posterior view 



OSTEOCHONDRITIS AND 

lateral meniscus was agreed upon, and a routine radio- 
logical exammation made The appearances were as 
shown m Ftg 446, A, B There was a well-marked 
osteochondnOc focus m the lateral condyle of the femur, 
with a small dense area surrounded by a zone of decalcifi- 
cauon The osteochondritic fragment had thus not yet 
separated mto the joint Some suspicion was felt with 
regard to the diagnosis, but, m consultation with Major- 
General Max Page, it was decided to explore the jomt 
and to drill the damaged fragment in the hope of revascu- 
larizmg it and attaching it to its bed 

Operation — ^Accordmgly the jomt was opened m the 
usual manner and the lateral condyle exposed A curved 
fissure m the articular cartilage of the femoral condyle 
was noted, the curve bemg convex forwards, and the 
posterior hp bemg depressed to the depth of the cartilage, 
m the same manner as a depressed fracture of the cramal 
vault On mspectmg the cartilage, a complete bucket- 
handle tear of the cartilage was seen lymg turned over 
on Itself m the midhne of the joint (Fi^ 447) The 



Fig 447 — ^The appearance at operation, showing the tight 
lateral meniscus detached from the periphery and turned mto 
the middle of the joint 

complete congruity of the curve of the displaced cartilage 
and the cartilagmous fracture on the condyle was at once 
apparent, and on extendmg the knee the cartilage was 
found to fit over the depressed fragment and to depress 
It stdl further The cartilage was detached from its 
anterior attachment and removed completely (Fig 448) 
Fifteen holes with a i^-in drill were made through the 
depressed cartilaginous area into the condyle of the 
femur, and the joint was closed 

Progress — ^Little reaction followed — early move- 
ments were prohibited and at the end of a fortmght a 
knee-fixation plaster was apphed and the patient allowed 
limited activity m it Six weeks later the plaster was 
removed The radiological appearances then were an 
apparent mcreased density of the bony fragment due to 
general decalcification and it was shghtly rotated, suggest- 
mg that It was lymg loose under the cartilage, but the 
articular cartilage over it appeared whole, while the frag- 
ment was shghtly reduced in size There was no ef&sion 
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With the commencement of active movements the 
effusion recurred A full range of movements returned 
m three weeks 

Ten weeks from the removal of the plaster there was 
still a small effusion, the pattent could walk four miles 
comfortably, and had no complaints 

He was transferred to a Convalescent Depot and 
returned to duty in category B 7 



Fig 448 — Photograph of the lateral meniscus, removed 

at operauon, lying in the posiuon it occupied in the joint 

DISCUSSION 

No claim can be made as to the effecuveness of 
the operation The chmcal condition of the knee 
before and after operation was much the same The 
radiological appearances show the fragment to be 
reduced in size and of similar density, and to be 
mamtaimng its attachment to the condyle The 
association of osteochondntis dissecans with lesions 
of the memsci was found in three cases by Fairbank 
In two the internal raemscus was damaged, and in 
one the external memscus, but m this case the medial 
condyle was mvolved No records could be found 
of the association of a torn external memscus and 
osteochondntis dissecans of the external femoral 
condyle 

The continued movement of the damaged 
cartilage on the femoral condyle, as it came m contact 
with the displaced meniscus, may explain the failure 
of the bony fragment to redevelop a blood-supply, 
an hypothesis which has been supported by Timbrel! 
Fisher and Fairbank It is noteworthy that the 
lesion IS only seen on curved surfaces which are the 
subject of frictional strain — ^the capitellum, the 
upper surface of the talus, and the superior aspect 
of the femoral head The occurrence of a sub- 
chondral separation under excessive frictional strain 
could thus be accounted for without the necessity 
of searchmg for a proramence against which the 
condyle impinges In this case the impingement 
appears certainly to have been on a displaced 
memscus Whether that alone would give rise to 
the condition, or whether the continued rmnor 
redisplacements of the loose surface cartilage with 
use, IS a necessary additional factor, has yet to be 
determmed This case supports the traumatic 
theory of ongm suggesting that subchondral fracture, 
with incomplete separation, followed by continued 
movement of the damaged surface, produces the 
typical changes within a period of six months 
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SUTURE OF THE EXTERNAL AND INTERNAL POPLITEAL NERVES 

By R ROAF 

SURGEON TO A PERIPHERAL NERVE UNIT, EMCHGENCT MEDICAL SERVICE 


In an ideal nerve suture, healthy axons with their 
surrounding Schwann sheaths are approximated 
without tension to the corresponding distal Schwann 
tubes In dealing with war wounds such ideal con- 
diuons are rarely attained Accordingly, the more 
important factors which may impair the result are 
hsted below 

1 Extensive destruction of the nerve, causing 
undue tension (Higher and Holmes, 1943 , and 
Highet and Sanders, 1943) 

2 Extensive fibrosis and degeneration of the 
nerve consequent upon either infection and/or 
ischasmia, here again the necessary resection of 
abnormal tissue may lead to too large a gap and 
excessive tension, or aVtemateVy the mobihxation 
of the nerve necessary to bridge the gap may interfere 
with Its blood-supply A number of workers (for 
summary, see Adams, 1943) have investigated the 
blood-supply of peripheral nerves It seems agreed 
that most nerves have both a longitudinal and seg- 
mental blood-supply which anastomoses freely and 
that in the experimental ammal both supphes must 
be occluded before ischaemic changes occur in the 
nerve This is prima facie evidence that wide 
mobihzation of a nerve may be performed without 
impairing the blood-supply, and chmcal experience 
confirms this Nevertheless, some nerves, c g , the 
ulnar and external popliteal, seem to be less gener- 
ously supphed at certain levels and, especially with 
extensive war wounds, wide mobilization seems to 
impair further an already scarcely adequate blood- 
supply 

3 With the mere passage of time the distal 
Schwann tubes may shrink, thus preventing regen- 
eration of the larger axons (Holmes and Young, 
1942 , Guttman and Sanders, 1943) 

4 The sensory and motor end-organs may 
atrophy This wiU depend on a number of factors 
— length of time before re-innervation, associated 
tissue damage, ischsemia, quahty and quantity of 
physiotherapy, etc It will be noticed that the 
passage of time may operate in a number of ways 
It may indicate infection, extensive tissue destruction, 
ununited fracture or ischtemia, or it may act per se by 
causing degenerative changes in the nerve or end 
organs 

5 Height of lesion It is obvious that after a 
high suture it will take longer for peripheral struc- 
tures to be re-innervated , during the interval 
various degenerative changes occur (see above) , also 
It IS probable that the rate of axonal regeneration 
becomes progressively slower with the passage of 
time (Seddon, Medawer, and Smith, 1943) Also 
a special factor may be operating, e g , important 
blood-vessels may enter the nerve at a certain level , 
a lesion at this level would be hkely to cause nerve 
ischtemia 

6 The inherent powers of axon regeneration 
may vary with both the age and general condition 
of the patient and also with the proximity of the 


lesion to the ncrvc-ccll In this survey the first two 
variables have been largely ehminated All cases 
with impaired general health have been excluded, 
and the great majority of cases have been healthy 
males between 18 and 30 years of age 

Finally, the degree of successful apposiuon may 
vary Even when every care is taken to suture the 
nerve-shcatli only, to minimize fibrosis and scar 
tissue, to tie the sutures with correct tension and to 
orientate the nerve-ends in relation to each other. 
It is obvious that perfect apposition of each proximal 
and distal axon sheath cannot be obtained and that 
there must be considerable ‘ shunting ’ of fibres at 
the suture line Indeed, it is remarkable that sumred 
Tittves tegtmtaam as weW as tVit^ do , pTos'omabVy 
axonal branching and ‘ rc-cducation ’ play an 
important part 

RESULTS 

The results of suture of internal and external 
popliteal nerves have been chosen for three 
reasons — 

1 The cntcria of recovery are simple On the 
motor side it is easier to grade a muscle accurately 
in the leg than in the arm Owing to overlap and 
the complex clinical syndromes that appear, it is 
harder to express sensory recovery in clear-cut 
grades , m addmon, sensory recovery is ummportant 
in the external popliteal distribuuon and the finer 
modalities of sensation are less important in the 
foot than the hand, so I have omitted sensory 
recovery in this senes 

2 During Its course down the thigh, the sciatic 
nerve only gives off one relatively ummportant 
branch Accordingly it is easier to compare the 
results of ‘ high ’ and ‘ low ’ lesions than it is to 
compare above- and below-elbow lesions in the 
arm 

3 There is a marked difference in results between 
the external and internal pophteal nerves {Tables 

I, 11) 

The mode of assessment has been purely chmcal 
In no case m this series have the distal muscles 
regained voluntary contraction , accordingly aU 
recoveries would fall into Group M (i) in the Medical 
Research Council Scheme of grading , but within 
this group there are important differences which 
I have classified in the subgroups ‘ shght ’, ‘ fair ’, 
and ‘ good ’ 

‘ Shght ’ implies a voluntary contraction which 
IS not strong enough to produce movement 

‘ Fair ’ imphes that the muscles can produce 
movement 

‘ Good ’ implies that the external pophteal 
muscles can dorsiflex and evert the foot against 
gravity and that the patient can dispense with all 
appliances In the case of the internal pophteal 
muscles it imphes that the patient can stand on 
tip-toe 





-===4^0. / ^ / 


'dd/e / cn 

-£i 


I Pair 
flight 
*%ht 

' ? 
A 

th 

wt, 

*« 

^Sui 

resui 

and^ 

CaS£ 

_ 


“fiv£ rr„- ■j 

stand ‘Atidd/e’ .r 

^ and tjjg ?P^P} itiidHi ^ "^ovver ’ 

' h a??’' “"ti Wi'S'* ‘J'oj 

^''= l>5, of pLa, “"* o 

^ti sntu--" se;ected^n"®stfaie varjahr 

«iree f 

-3si"Sp“^,?4o"rr 

seen u 

? SfS' «e 

.^section, factor ” ^^cess,v« "ternaj 

fa,- sre dj.QP,-!..^^^ res7);»4 'l^ g^an in -l 


■ o?.S£« tte 


^ff6/e / 




/ •t'E°^>f, / t4Rve!5®^;_ / -SfiAy / 






384 


THE BRITISH JOURNAL OF SURGERY 


Table 11 — Resih-ts of Internal Popliteal Nerve 
Suture (31 cases) 


Case 

Level 

OF 

Lesiok 

Gap 

BETWEEN 

Nerve-ends 

AFTER 

Resection 

Delay 

BET^\EEN 

Injury 

AND 

Suture 

Result 

K A 

Middle 

cm 

90 

mths 

7 

Nil 

+ L B 

Middle 

5 5 

7 

Fair 

+ T B 

Upper 

10 0 

12 

Nil 

+ J W B 

Lower 

12 5 

5 

Fair 

+ J B 

Middle 

80 

3 

Nil 

+ G C 

Upper 

? 

2 

Fair 

+ L C 

Middle 

iz 0 

4 

j Nil 

+ J c c 

Lower 

«; 0 

4 

Fair 

T D 

Popliteal 

8 0 

3 

Nil 

+ A C F 

Upper 

70 

7 

Nil 

+ F G 

Lower 

80 

6 

Slight 

+ K G 

Upper 

40 

2 

Nil 

+ E H 

Middle 

70 

6 

Fair 

+ D G J 

Upper 

105 

6 

Nil 

-r J McD 

Upper 

6 0 

2 

Fair 

+ G McL 

Middle 

6 2 $ 

5 

Good 

V A M 

Upper 

So 

7 

Nil 

D OD 

Lower 

55 

! 10 

Slight 

-r A 0 

Upper 

75 

9 

Slight 

F S 

Middle 

55 

6 

Fair 

f W E S 

Lower 

I "> 

2 

Good 

T S 

Middle 

6 0 

6 

Nit 

\V S 

Upper 

75 

13 

Fair 

R T 

Upper 

35 

1 2 

Fair 

H T 

Middle 

II 0 

4 

Slight 

G W 

Middle 

90 

6 

Fair 

L W 

Upper 

40 

8 

Nil 

-AW 

Upper 

90 

5 

i Fair 

- T \V 

Lower 

6 0 

s 

Fair 

- H W B Y 

Middle 

? 

4 

Fair 

- W T 

Lower 

85 

9 

Nil 


+ indicates a combined lesion of both nerves 


Table III — Analysis of Results for 
External Popliteal Nerve Classified 
ACCORDING TO LEVEL OF LESION 


Level 


Residts 


Upper 

Middle 

Lower 

Popliteal 


17 cases 14 ml, 2 slight, i fair* 

12 cases 7 ml, 3 slight, 2 fair 

17 cases 8 ml, 2 slight, 7 fair 

13 cases 3 ml, 3 slight, 3 fair, 4 good 

^ Gap of only 2 5 cm 


Table IV — Analysis of Results for 
Internal Popliteal Nerve Classified 
ACCORDING TO LeVEL OF LesION 


Level 


ResxiUs 


Upper 12 cases 

Middle II cases 

Lower 7 cases 

Popliteal I case 


6 ml, I slight, 5 fair 
4 ml, I slight, 5 fair, i good 
I ml, 2 slight, 3 fair, i good 
I nil (large gap) 


Table V — ^Results for External Popliteal 
Nerve Classified according to Gap 
AFTER Resection (53 cases) 

6 cm or over 27 = 18 ml, 6 slipht, 3 fair 
Under 6 cm 26 = 12 ml, 2 slight, 9 fair, 3 good 

Table VI — Relation in External Popliteal 
Nerve of Result and Gap after 
Resection 

Average length of resection for all cates (53) « 6 1 cm 
Average length of resection for nil ’ (30) = 66 cm 

Average length of resection for ' slight (8) « 6 6 cm 
Average length of resection for Pair* (12) = 5 2 cm 
Average length of resection for * good * (3) = 3 66 cm 

Table VI 1 — Results for Internal Popliteal 
Nerve Classified according to Gap 
after Resection 

6 cm or over (21) =» 10 nil, 3 slight, 7 fair, 1 good 
Under 6 cm (6) = 2 nil, i slight, 4 fair 

Table VIII — Relation in Internal Popliteal 
Nerve or Result and Gap after 
Resection 

Average length of resection for all cafes (28) 7 3 cm 

Average length of resection for ‘ ml (t2)«75 cm 
A\ erage length of resection for slight {4) 8 o cm 

Average length of resection for ‘ fair (11) =» 6 95 cm 
Average length of resection for ‘ good ’ (i) = 6 25 cm 

Table IX — Relation of Delay defore Suture 
TO Result in External Poplitei\l Nerve 

Average delay for whole senes (59) «=• 6 2 mths 
Average dela> for ml (32) “65 mths 

Average delay for ‘ slight ’ (to) «= 7 5 mths 

Average delay for ' fair ’ (13) = 47 mths 

Average delay for good (4) ■= 5 mths 

Table X —RELATION or Delay before Suture 
TO Result in Internal Popliteal Nerve 

Average delay for whole series {31) = 59 mths 
Average delay for ‘ ml (12) = 63 mths 

Average delay for ' slight (4) ■= 7 s mths 

Average delay for fair {I3) = 54mths 

Average delay for * good ’ (2) =■ 3 5 mths 

associated with a shorter interval A similar table 
for the internal pophtcal {Table X) gives similar 
results, but less clear-cut 

Tcible XI shows the result of combined suture of 
both nerves, and it is obvious that the internal 
pophteal nerves shows a higher number of recoveries 
although the conditions were strictly comparable 

Table XI — Comparison of Results or Internal and 
External Popliteal Nerves, where Both Nerves 

HAVE BEEN SUTURED SIMULTANEOUSLY 

Internal popliteal 7 • ml , 2 * slight ’, 9 * fair 2 ' good \ 

External popliteal I2 ‘ ml , 2 ‘ slight , 6 fair o ‘ good ’/ 

There are three observations which have a 
bearing on this Firstly, the external pophteal is 
more vulnerable than the internal , for example, 
following a through-and-through wound of the 
thigh passing close to the sciatic nerve, it is common 
to find a complete lesion of the external pophteal 
nerve, but practically no damage to the internal 
pophteal Secondly, at operation it is common to 
find extensive atrophy of the external pophteal 
nerve , thirdly, it is a common observation that the 
cut ends of this nerve are relatively avascular It 
IS suggested that the blood-supply is less adequate 
(Paterson Ross, 1945) and that because of its inher- 
ently smaller powers of regeneration the various 
adverse factors — a high lesion, an extensive gap, or 
long delay — have a greater effect than m the case of 
more vascular nerves A similar comparison may 
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be made between the median and the ulnar nerves 
— the latter is often subjected to extensive mobihza- 
uon and is relatively avascular and often atrophic 
and yields less good results It is mterestmg to 
note that the relatively vascular median and internal 
pophteal nerves are more often associated with the 
syndrome known as causalgia 

SUMMARY 

The results of suture of the external and mtemal 
pophteal nerves have been analysed 

In the case of the external pophteah a high lesion^, 
a long delay, and a large gap are considered to be 
adverse factors These factors have a less marked 
effect m the case of the internal pophteal nerve, 
probably owmg to its greater inherent powers of 
regeneration, which may be related to its greater 
vasculanty 


I would hke to thank Professor Platt for advice 
and cnucism , also Messrs R Barnes, C H Cullen, 
and A S Kerr for allowmg me access to cases on 
which they have operated 
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HiEMATEMESIS FROM EROSION OF THE SPLENIC ARTERY 

BY PEPTIC ULCERATION 

By IAN AIRD 

FROM THE DEPARTMENT OF SURGERY, UNIVERSITY OF EDINBURGH 


Of those vessels whose erosion by pepuc ulcer may 
occasion massive hasmatemesis, the splemc artery is 
the most notonous source of rapidly fatal hsemor- 
rhage Erosion of the aorta or of the heart leads to 
even more dramatic hsemorrhage, but bleeding from 
these so rarely comphcates peptic ulceration that 
they cannot compare m importance with the splemc 
artery as sources of htematemesis Surgical arrest 
of haemorrhage from the splemc artery is possible 
only if circumstances of tune and place combme 
m a pecuharly favourable way, and if the tempo of 
the haemorrhage does not outpace that of blood 
transfusion and of the preparations for operation 

CASE REPORT 

History — On the afternoon of July 19, 1945, Dr 
A G Badenoch was called to a female pauent of 56 
years who bad collapsed after vomitmg a pmt of coffee- 
coloured fimd , he transferred her at once to hospital 
There was a twenty-year history of dyspepsia — flatulence, 
acid eructations, and epigastric pam half an hour after 
food, relieved by alkahs but nor by food A barium 
senes m 1929 had demonstrated a large ulcer on the 
lesser curvature and posterior wall of the stomach, but 
surgical advice had not then been sought In 1939 
there had been a shght h^matemesis treated medically 
The present haematemesis had been preceded by two 
weeks of coutmuous and disabhng epigastric pam 

On Admission — On arrival m hospital the patient 
was palhd and was sweating , the pulse-rate was 104, 
the blood-pressure 90/60, and the hasmoglobm level 
70 per cent The hsematemesis was then regarded as of 
only moderate degree Morphme was prescribed and 
a modified Meulengracht diet was begun 

Improvement followed rapidly, and at noon next day 
the pauent was entirely comfortable , the pulse-rate and 
htemoglobm level were unchanged, and the blood- 
pressure was 130/80 Two hours later, however, a 
small quantity of red blood was vomited and operauon 
was therefore planned, in conformity with the opimon 
that intervenuon is desirable if a patient over 45 years 
of age, and known to suffer from a pepuc ulcer, bleeds 


on the day after the commencement of a hamatemesis 
A biood-inp was set up, but as preparauons for the 
operauon proceeded, further fresh hsmatemesis occurred 
It had been arranged to operate at 5 p m , a few minutes 
before that hour a htre of bright and partly coagulated 
red blood was vomited The transfusion rate was 
accelerated to a rapid contmuous flow, but even a rate 
of 150 c c a mmute could not apparently keep pace wiA 
the speed of blood-loss and the pauent rapidly became 
pulseless 



Fig 449 — ^BJood-suppl> of spleen before operation 


First Operation (July 19) — ^Under hght gas and 
oxygen anesthesia (Dr F G Gibbs) the abdomen 
was opened by a median supra-umbihcal mcision The 
crater of a large ulcer was felt on the posterior wall of 
the stomach, midway between the curvatures and a 
hand’s-breadth to the left of the median plane The 
stomach was opened between stay sutures m its anterior 
wall, whereupon some 400 c c of bright red blood over- 
flowed from Its lumen The stomach was empued by 
sucuon, but arterial blood spurted from the depths of 
the ulcer so vigorously that it could not be stayed even 
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bv a thumb thrust mto the crater , the ulcer, though 
pdpably fixed to the pancreas, shd away m a curiously 
elusive fashion between the operator s thumb and the 
posterior abdommal wall When, however, a Qssue 
forceps was apphed to the gastric mucosa beyond the 
ulcer and drawn forwards into the wound, the crater was 
steadied on the tip of the compressing thumb like the 
apex of a bell-tent on its pole, and bleeding temporarily 



smooth, glistening, and indistmguishable in texture from 
the neighbouring peritoneum of the posterior abdommal 
wall In the substance of the pancreas, deep to the floor 
of the ulcer, could be seen a white puckered scar, approxi- 
mately 1 5 cm m diameter the sutured ulcer had 
reopened, but the excavation of the pancreas had healed 
The remainder of the pancreas was of a normal appear- 
ance and consistence No pulsation could be felt along 



Fig 451 — BIood-suppl> of spleen after second operation 
of gastrectomy, showing dependence on a collateral supply 
through short gastric branches only 


ceased At this point a pause was made for blood- 
replacement to overtake blood-loss 

It was obvious that the source of hemorrhage was 
the mam trunk of the splemc artery A series of deep 
catgut sutures were mserted m the sagittal plane, through 
stomach wall above and below the ulcer, and through a 
substantial thickness of pancreas Only when four of 
these sutures were tied was the bleeding sufficiently 
controlled for digital compression to be relaxed A few 
further sutures were mserted to obliterate the crater com- 
pletely, and the stomach and abdomen were closed It 
was assumed from the depth of penetration of these sutures 
that they occluded both splemc artery and splemc vein 
Progress — Blood transfusion, continued as a steady 
flow until the bleedmg was controlled, was maintained 
thereafter at forty drops per minute during the succeeding 
mght, to a total amoimt of three litres Nasal suction 
dramage of the stomach and intravenous administration 
of sahne and dextrose solutions were continued for 
seventy-two hours The patient’s condition improved 
steadily after operation, no fresh htemorrhage occurred, 
and a progressive diet was well sustained after the third 
day, but the temperature swung daily from 99° to 
102° F for seven days after operation, and for ten days 
complaint was made of crampmg, prostrating, median 
epigastric pain, greater than any previously produced by 
the ulcer, and penetrating to the middle of the back 
There was no pain m left side or shoulder, and no 
evidence of pancreatic insufficiency The patient re- 
turned home on the thirty-third day after operation 
Second Operation — At subtotal gastrectomy, per- 
formed on Oct 20, the antrum and body of the stomach 
were removed, together with the vessels on both 
curvatures The lesser sac was found almost completely 
obhterated The same or a similar ulcer was present 
on the posterior surface of the stomach, in the same site 
and of the same size as at the previous operation, but 
appreciably less deep As a step m its removal the 
stomach was separated from the floor of the ulcer by an 
mcision around the circumference of the ulcer, so that 
the floor was left undisturbed, and a circular defect 
remamed at the ulcer site on the posterior wall of the 
ablated stomach The ulcer floor was then seen to be 


the line of the supra-pancrcatic portion of the splenic 
artery, but the spleen was of average size, colour, and 
consistence, and apparently free from infarcuon 

The patient’s rccotcry from gastrectomy was 
uneventful, and again there were no symptoms of splemc 
infarction , she has now resumed the diet of a healthy 
person The platelets on Jan 2, 1946, numbered 
700,000 per c mm 

SUMMARY AND CONCLUSIONS 

1 Hmmorrhage from a splemc artery eroded 
by a peptic ulcer need not immediately threaten 
hfe, as in the case of bleeding from the other 
arterial trunks which are subject to erosion, a massive 
haemorrhage may be heralded by lesser hemor- 
rhages 

2 A favourable combination of circumstances 
may permit the surgical control of hemorrhage 
from a splemc artery eroded by a peptic ulcer 

3 An intragastric manoeuvre is described which 
facilitates digital control of hemorrhage from an 
eroded splemc artery , as soon as digital control 
IS assured, further operauve procedures can be 
suspended unul blood-replacement has overtaken 
blood-loss 

4 Sutures inserted in emergency through the 
posterior stomach wall in the neighbourhood of an 
active ulcer, and beyond that deeply into the sub- 
stance of the pancreas, produce severe post-operative 
pain , they do not appear to cause pancreatic oedema 
of a dangerous degree 

5 Obhteration of the splemc artery in its supra- 
pancreatic course is not necessarily followed by 
infarction of the spleen the signs of infarction 
did not appear even after gastrectomy interrupted 
the collateral supply along the greater curvature 
and left the spleen dependent on the short gastric 
vessels, certainly for arterial supply, and probably 
for venous drainage as well 
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THE SURGICAL TREATMENT OF SEVERE EPISTAXIS IN RELATION 

TO THE ETHMOIDAL ARTERIES 

By G WEDDELL, R G MACBETH, H S SHARP, and C A CALVERT 

FSONi A MILITARY HOSPITAL FOR HEAD INJURIES AND THE DEPARTMENT OF OTOLARYNGOLOGY, RADCLIFFE INFIRMARY j OXFORD 


Severe epistaxis is a relatively common emergency, 
which the otolaryngologist is called upon to treat 
Local measures usually suffice to stop the bleeding, 
but in a few cases (particularly those following skull 
injuries or nasal operations), it is necessary to con- 
sider hgation of a mam artery of supply 

The purpose of this paper is to describe the 
blood-supply of the nasal mucous membrane m 
relation to the surgical control of severe epistaxis, 
and m addition to describe 7 cases of epistaxis in 
which the bleedmg was not controlled until the 



Figs 452, 453 — The arteries supplying the 


blood-flow through the ethmoidal arteries on the 
affected side had been interrupted It is not our 
purpose to discuss either the aeuology or local 
treatment of nasal htemorrhage 

THE BLOOD-SUPPLY OF THE 
NASAL MUCOUS MEMBRANE 
IN RELATION TO EPISTAXIS 

The blood-supply of the nasal caviues was 
described in some detail by Zuckerkandl in 1885 
His observations were based on the study of a 
number of specimens in which the blood-vessels 
had been injected He states that the largest source 
of supply is from the sphenopalatine artery, but that 
the facial and the anterior and posterior ethmoidal 
arteries also contribute to the arterial network which 
supphes the mtenor of the nose The spheno- 
palatine and facial arteries are denved from the 
external carotid artery, while the ethmoidal artenes 
are branches of the ophthalmic artery which springs 
from the mternal carotid artery The relative sizes, 
average positions, and areas covered by the arteries 
supplying the nasal mucous membrane, are given 
in Ftgs 452, 453 These figures are based on the 
description by Zuckerkandl 


The artenes from which bleeding occurs in 
cases of epistaxis are not necessarily large vessels, 
but they he in regions where they may easily suffer 
either mural injury or laceration In addition, the 
tissue m which they are embedded is such that 
contraction and retraction of the vessels is relatively 
impeded, and thus the spontaneous arrest of haemor- 
rhage cannot so readily take place as it does else- 
where Secondary haemorrhage also may readily 
occur from these vessels in the presence of nasal 
sepsis 



nasal mucous membrane {After Zuckerkandl) 

The branches from the sphenopalatine and 
facial artenes enter the nasal cavity through its 
lateral walls Here, in the event of rupture or 
laceration, they are comparatively easy of access 
through the anterior nares, and haemorrhage, 
although usually checked by packing or coagulation, 
may in certain instances be controlled under vision 
by hgation (Rosenvold, 1940) In some cases, 
owing to distortion of the nasal cavities occasioned 
by maldevelopment, injury, or disease, local measures 
may not be effective In such an event, hgation of 
the external carotid artery on the affected side, in 
addition to local measures, has been considered the 
logical method of controlhng the hemorrhage 
Johnson and Foster (1933) and Barker (1943) have 
reported instances in which such treatment was 
successful, and many other otolaryngologists will 
have had similar cases m their own expenence 
However, in some mstances even hgation of the 
external carotid artery has failed to control the 
bleeding satisfactonly, and Hirsch (1936), among 
others, has advocated hgation of the internal maxillary 
artery in the sphenomaxillary fossa Ligation in 
this position IS said to circumvent the possibihty 
of blood reaching the open vessel through anasto- 
moses between the external carotid artenes across 
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the midhne The vessel is approached through 
the maxillary antrum^ and the operation is described 
as being easy techmcally and can be performed 
quickly imder local anaesthesia 

It IS interesting, nevertheless, that severe bleeding 
from the nose which occasionally follows the opera- 
auon of antrostomy, and which must involve 
branches of the sphenopalatine artery, is always 
successfully controlled by hgation of the external 
carotid artery 

The ethmoidal arteries pass into the nasal 
cavmes through their roof They are thus more 
difficult of access through the anterior nares, for not 
only are they some distance upwards and backwards 
from the nostrils, but the olfactory cleft is narrow 
in this position Thus, in the event of their rupture 



Fig 4S4 — Showing the point of ligation of the anterior 
ethmoidal artery and the anatomy of the region {After 
Poirier ) 

or laceration (following injuries or operations in the 
region of the upper or middle concha), the control 
of haemorrhage under vision or by packing is often 
difficult In addition, in an injury which causes 
severe epistaxis, it is common for either the nasal 
or ethmoid bones to be fractured, a condition which 
tends to increase still further the inaccessibihty of 
the ethmoidal arteries Ligation of the external 
carotid artery, although dimimshing the total blood- 
flow through the arterial network in the nasal mucous 
membrane, does not usually control the bleeding m 
such cases, and the next procedure advocated by 
most text-books is to tie the common carotid artery 
It IS true that except in very rare instances in which 
the ophthalmic artery springs from the external 
carotid artery (Adachi, 1938), the ethmoidal arteries 
derive their blood from the internal carotid artery 
However, hgation of this vessel will not, in the major- 
ity of cases, control hsemorrhage from the ethmoidal 
arteries, owmg to the anatomical efficiency of the 
circle of WiUis Adachi notes the absence of an 
anterior commumcating artery only four times in 
1653 dissections, and states that it may even be 
duphcated In addition to anatomical evidence 
of the free anastomoses between the internal carotid 


arteries at the base of the brain, Schorstein (1940) 
has shown that the circle of Wilhs is very efficient 
from the chnical point of view But, apart from the 
doubtful value of hgatmg the common carotid artery 
to control htemorrhage from the ethmoidal arteries, 
such a procedure is not without danger, for Schor- 
stein has also demonstrated that, although the 
collateral circulation is adequate under normal 
intracranial circulatory condiuons, in the presence 
of anaimia due to hxmorrhage serious cerebral 
damage may ensue 

Clearly, tire logical method of controlhng haemor- 
rhage from the roof of the nasal cavities is by 
interrupting the flow of blood through the ethmoidal 
arteries themselves They can be exposed in the 
orbit shortly after they spring from the nasal branch 
of tire ophthalmic artery {Figs 454, 455) The 
operation is an easy one and can be performed m a 
few minutes under local anaisthesia 

These anatomical facts do not appear to have 
been appreciated, for m no instance, cither m current 
Enghsh or American text-books, is hgation of the 
ethmoidal arteries mentioned m connexion with the 
control of epistaxis, although hgation of the common 
carotid is recommended if hgation of the external 
carotid artery and local measures together are 
unsuccessful 

In the absence of any clear teaching on the sub- 
ject of the surgical control of epistaxis, it has become 
tradiuonal to ligate flrst the external, then the 
common, carood artery in desperate cases In a 
large number of instances this hne of treatment is 
successful In some cases this success must clearly 
have been because the correct artery was tied , in 
others, it is qmte probably due to the combination 
of a diminution of the blood-flow following carotid 
hgation, local packing, and the administration of 
sedatives in sufficient doses to keep the patient quiet 
for a sufficient period after operation 

It IS surprising that this state of affairs still exists, 
for hgation or coagulation of the ethmoidal arteries 
IS a well-recognized step m the course of operative 
procedures in the neighbourhood of the ethmoidal 
air cells, and Davis (1939) describes a fatal case of 
epistaxis due to traumatic rupture of an anterior 
ethmoidal artery in which he says that hfe would 
have been saved had the artery been hgated m the 
orbit Moreover, attention has been drawn to the 
possible value of hgation of the anterior ethmoidal 
artery in cases of intractable epistaxis by Goodyer 
(1937) and by Reading (1945), who each describe a 
single case in which a cure was effected by this 
simple procedure 

In rare instances severe epistaxis may result from 
rupture of an intracranial aneurysm into an accessory 
air sinus (Griffiths, 1915 , Birley and Trotter, 1928 , 
and Davis, 1939) Ligation of the common carotid 
artery on the affected side is the only treatment of 
any value in such cases If there is any doubt as to 
the presence of an intracranial aneurysm, and the 
patient’s condition allows of it, an arteriogram can 
always be performed before carotid artery hgation 
and the diagnosis estabhshed 

CASE REPORTS 

In the case reports which follow, tlie primary 
causes of the epistaxis were injury {Cases 1-4) , 



^^^GICAt 

'>MS"o/,r°'»'w K ' “‘' "'“S'^aas,, 

S’ & . ■ 


“^age of th.^ W K ( 

S’,„ ?“ «os"° bfcY » »-« Stt„et ■ 

st« 'oTsi «' asri'”'s,"g= 2 ss t 

e^anunation sent tn^^^ ^^'oin'th ^^xt dav 

this Th ^ PosterS'J^^re 

P^cfcinp. ^^^-^ocatinn ^ovvecf Q ^ ^^^pital -p p^res 

f '‘“Vts ”s*si tsi- 

?r“srs£“'“°" 


?' Sb”s£ **? S‘s>'”' 

^ P ni thTv.^d tS after th as 

^^Packed -Th^diag reo,®®^ P^ckinf\ ^‘^^‘dent h^ 

to die f ^^"’oved ''?' 

%%Slfpg^- 

biood^sion, ei>. ^^fary |?P«as 

3iore^„i®'de, bvri5°^ abr.Z°i^^ nos^ _ . 



PI arterv ur ^ ^^^sed r- an^ 
^^gorrhage /«ne «ot carrie^^P^^asiS? 

^^oSafJPon “ roof of > of J^^re 

afeej artery decided c ^°ao fn P^^^ng- 

™ S,^' ‘■S ^ 

"»a,, £'” 

SX*"S;Sp“'V- 

"is«S° * 

wLd""^® fo5a,?^?&e^« verv° 

carotid « comf^ appp^^ Profiise, ]tJ^^^diag^ 

S7«“-Sr?r 5“,^£“S? 


oetwort„r «3Ust h, ® i! 
ardy rn°^'^^ssels q..^ red 

P“a»Mm °“5^ tte biSg t-'-^saia, j 

aSfo?''''*”oS®'-°M M 3f“ *y ac^Siyf 

|£a*"£'S,*CT3' '$M^3n£?'"'S 

, S “dl" »«d *' »■» S„°f"Woei“'a«e 

„d Z'"" “ 

S’'b»'^s“ S'SpSj'SlS'' aS »a?”*‘>»Wfe 

appreciab/^ .^e ftft siriP® ^"ternlf^l ^od the if/^P^^ed 

tL?s£?^|si£s*3l£^i 



THE BRITIS 


390 

no neurological complications following ligation of the 
common carotid artery 

Case 4 — Sgt J H , aged 34, had a severe spontaneous 
left-sided epistaxis on Nov 23, 1944 His medical 
officer packed his nose but this did not control the 
bleedmg, so he was transferred to hospital The packing 
was removed and this was followed by brisk arterial 
haimorrhage The bleeding came from high up in the 
nose^ butj as the septum was deviated to the left, the 
bleeding point could not be located precisely The nose 
was, therefore, repacked The next day blood was 
sull trickling from the nose, and removal of the packing 
was accompanied by a brisk haimorrhage The subse- 
quent pack was left undisturbed for two days , neverthe- 
less, slight bleeding continued On the tliird day a 
submucous resection of the septum was carried out in 
order to locahze the bleedmg point with greater accuracy 
However, it was only possible to confirm that the bleeding 
was coming from high up in the olfactory cleft Follow- 
ing the operation the nose was repacked tightly and the 
patient given a blood transfusion 

Three days later, despite packing, the bleeding again 
became profuse The common carotid artery was, 
therefore, ligated under general anaesthesia In spite of 
this, brisk arterial bleeding recommenced from the left 
nostril when the nasal packing was removed No 
abnormal neurological symptoms or signs followed the 
occlusion of the common carotid artery 

Two days later the patient’s condition had become 
critical, and it was decided to occlude the ethmoidal 
vessels The anterior ethmoidal artery was ligated and 
the posterior coagulated with a diathermy current When 
the nasal pack was removed there was no further bleeding 
and from then onwards the patient’s recovery was 
uneventful 

Comment — There was good evidence m this case 
also that the bleeding was coming from the anterior 
ethmoidal artery Unfortunately, compression of the 
common carotid artery was not carried out before it was 
ligated It is of interest that ligation of this artery 
was not followed by damage to the central nervous 
system Cases 3 and 4 lend support to Schorstcin’s 
contention that the collateral circulation through the 
circle of Wilhs is usually sufficient to prevent cerebral 
damage followmg ligation of a common carotid artery 

Case 5 — J B , aged 12, was struck on the nose by 
the leg of a chair early in July, 1945, but there was very 
little bleedmg from the nostrils Four weeks later, 
howeter, his left antrum was punctured and washed 
out because it was infected On the evening of Aug 
14 he was struck a trivial blow on the nose by his sister 
A severe epistaxis from the left nostril followed immedi- 
ately Medical attention was not sought, for he was 
camping at the time and no doctor was readily available 
First-aid treatment was given, but he apparently lost 
a considerable quantity of blood durmg the night 
The next day he was admitted to hospital and the first- 
aid nasal pack was removed The haemorrhage was 
minimal by now, but, nevertheless, an enlarged vein in 
Little’s area was cauterized as a precautionary measure 
A severe deviation of the septum to the left was noted 
A radiograph of his sinuses showed a fracture into the 
left frontal sinus, and possibly into the left ethmoidal 
region, and there was relative opacity of both the left 
antrum and left ethmoidal region 

Despite the cauterization, slight bleedmg recom- 
menced and on Aug 17 it had increased and become 
bright red The left anterior ethmoidal artery, there- 
fore, was exposed and occluded under local anaisthcsia 
The fracture into the frontal sinus involving the vessel 
was identified during the operation There was no 
further bleeding 

Comment — In this case the anterior ethmoidal 
artery was occluded as a primary operative procedure 


and was effective The decision to occlude the artery 
was based on the position from which the hemorrhage 
was proceeding The sequence of pathological events 
probably took the following form fracture through the 
foramen for the anterior ethmoidal artery, infection 
within the left sinuses, erosion of the vessel wall, initiation 
of epistaxis by a trivial injury 

Case 6 — Mrs C I , aged 30, during the evening of 
Aug 16, 1945, had a severe haimorrhagc from the right 
nostril , this was controlled by means of a nasal pack 
Twenty-four hours later when the packing was removed, 
the bleeding recommenced Another pack was inserted 
and she was sent into hospital next day, for she had lost 
a considerable amount of blood There was no history 
cither of injury or infection She was six months preg- 
nant It was her second pregnancy and there had 
been no epistaxis on the previous occasion There 
was a trace of albumin in her urine, but her blood- 
pressure was not raised, she had no oedema of the 
ankles or face, and her blood-urea level was within 
normal limits 

Shortly after her admission, the pack was removed 
and the bleeding recommenced The blood was seen 
to be coming from the roof of the right nasal cavity, 
anteriorly between the septum and the middle concha 
The precise origin of the bleeding could not be deter- 
mined, however, owing to a deviation of the septum 
towards the right The nasal mucous membrane was 
covered with a paste containing 25 per cent cocaine and 
desiccated suprarenal gland, and a cotton-wool pack was 
inserted into the nostril Bleeding ceased in a few minutes 
and the septum was then cauterized as high up as 
possible above the middle concha 

A small quantity of blood continued to pass down 
the pharynx for the next four days until, on Aug 22, 
another massive hxmorrhage occurred By this time 
her erythrocyte count had dropped to 1,800,000 and 
she was given a transfusion of two pints of blood The 
bleeding was again controlled by packing, but, in view 
of her condition, it was decided to occlude the right 
anterior ethmoidal artery This was carried out under 
local infiltration anxsthesia, and when the nasal packing 
was removed the bleeding did not recur 

Comment — In this case also the anterior ethmoidal 
artery was occluded as the primary surgical procedure 
and effected a cure Telangiectasis of pregnancy is a 
recognized disease, and in the absence of injury or sepsis 
it IS presumed that this patient had such a condition 
high up in the right olfactory cleft 

Case 7 — G B-T , aged 62, on Jan 12, 1946, had a 
sudden profuse epistaxis from the left nostril while 
repairing a wheel of his car He lay dow n and it stopped 
after there had been a considerable loss of blood Next 
day he had another large hxmorrhage, which was con- 
trolled by packing The following night there was 
some oozing, and when the packing was removed the 
bleeding again became profuse This was controlled 
by further packing, but he vomited on his way to hospital 
and the bleeding recurred 

On arrival at hospital the bleedmg again became 
profuse when the pack was removed The source of the 
bleeding was anterior and superior to the middle concha 
The bleeding was controlled by a pack of cotton-wool 
covered with 25 per cent cocaine paste inserted into this 
region 

The patient’s general condition was fair, but the per- 
centage of haemoglobin had fallen to 38 Accordingly, 
the anterior ethmoidal artery was interrupted with two 
silver clips under local infiltration anxsthesia The 
vessel. It was noted, was larger than usual 

The following morning the patient had another 
considerable hxmorrhage, which came from the region 
supplied by the anterior ethmoidal artery The wound 
was reopened , the vessel was ligated with a stainless 
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steel wire and coagulated with a diathermy current 
through die wire In addiuon, the posterior ethmoidal 
artery, which was very small, was also coagulated There 
was no further bleeding 

Comment — In this case the bleeding was associated 
with hyperpiesis, and was arising from the area supphed 
by the anterior ethmoidal artery Packing only tempor- 
arily controlled the bleedmg The failure of tlie first 
operauon was due either to the fact that the anterior 
ethmoidal artery was duplicated, and die silver chps not 
applied to both vessels, or to the fact that the posterior 
ethmoidd artery was responsible for the htemorrhage 
In our opmion, the former is more hkely, for the posterior 
vessel was so small Complete occlusion of the vessels, 
as m our previous cases, stopped the bleeding 

OPERATIVE TECHNIQUE 

Anaesthesia -^Local infiltration of procaine or 
nupercame and adrenaline is the method of choice, 
for It IS qmck and less comphcated than regional 
block ansesthesia General anaesthesia is contra- 
indicated because of the danger of aspiration of 
blood into the lungs 

The skin over the bridge and side of the nose on 
the affected side is infiltrated, first intradermally, 
and then subperiosteally, with a i-m 21-gauge 
needle A 2-m needle of the same gauge is then 
substituted and the medial wall of the orbit infil- 
trated subperiosteally It is important that the 
needle point should be in contact with the bone 
throughout, to avoid injectmg fluid into the orbit 
Itself, and it should be directed so as to infiltrate 
above and below the point of entry of the ethmoid 
vessels into the nasal cavity 


EXPOSURE OF anterior ETHMOIDAL 




Fig 4SS — Exposure of the amenor ethmoidal artery 

Operation — A. curved i^-m incision, with its 
centre situated medial to the inner canthus of the 
eye, is employed, and is carried to bone The 
penosteum is incised and elevated from above 
downwards and backwards to a depth of about 
m from the badge of the nose, when the eth- 
moidal vessels will be seen passing in a cuff of con- 
necuve tissue to the foramen m the suture hne 
between the frontal and ethmoid bones along the 
inner wall of the orbit The vessels are easily 
defined (Ftg 455), after which a malleable metal 
retractor is placed beneath the penosteum and the 


orbital contents retracted gently outwards and 
downwards Ligauon is relauvely difficult in this 
situation, so that a silver chp has usually been 
employed to interrupt the anterior ethmoidal artery 
The postenor ethmoidal vessel or vessels are usually 
small and can be coagulated with a high-frequency 
diathermy current This manoeuvre requires care, 
for the optic nerve is only a very short distance 
behind the postenor ethmoidal artenal foramina 
If the skin edges are carefully approximated the 
resulting scar is practically invisible 

DISCUSSION 

Epistaxis may result from the rupture or lacera- 
tion of branches of the external caroud artery or of 
the ethmoidal artenes This statement is supported 
by anatomical and climcal considerauons If the 
hasmorrhage originates from an ethmoidal artery, we 
have demonstrated that it cannot be effectively con- 
trolled by hgatmg either the common, the mternal, 
or the external caroud artery 

It has been recommended by Hirsch (1936) that 
the internal maxillary artery should be hgated 
m preference to the external caroud artery, for he 
has stated that failure to control epistaxis by caroud 
ligauon IS due to anastomoses between the external 
caroud artenes across the midhne On the other 
hand, our experience, parucularly m the cases 
reported, suggests that failure of caroud hgauon is 
due to ffirect leakage from the ethmoidal artenes 
Furthermore, it is our behef that hgauon of the in- 
ternal mamllary artery is a difficult, dangerous, and 
unnecessary procedure We beheve that hgauon 
of the common caroud artery is never jusufiable 
for the control of epistaxis, unless this is due to a 
ruptured inuacramal aneurysm leaking into an. 
accessory air sinus 

We recommend that m cases of severe epistaxis 
diagnosis and treatment should proceed along the 
following hnes It must first be determmed whether 
the bleeding is coming from above or below the 
middle concha In cases where the hemorrhage 
IS profuse, the approximate source can be deter- 
mined by observing the effect of packing different 
regions of the nasal cavity Digital pressure on the 
common caroud artery may be used as an addiuonal 
aid If the compression does not arrest or con- 
spicuously dimmish the hEemorrhage, this would 
strongly suggest that it originates from an ethmoidal 
artery 

The approximate source of the bleeding having 
been determined, local measures such as packing 
should be insututed If local measures fail, then 
either the external caroud or ethmoidal artenes 
should be occluded under local anesthesia, depend- 
ing on the source of the hemorrhage 

SUMMARY 

1 The blood-supply of the nasal mucous 
membrane has been discussed in relauon to the 
surgical control of epistaxis 

2 Seven cases of epistaxis have been reported 
m which the hemorrhage was not controlled unul 
the ethmoidal artenes on the affected side had been 
occluded In three of the cases reported the 
ethmoidal anenes were occluded as the pnmary 
and only surgical procedure 
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3 The anatomical approach to the surgical 
treatment of epistaxis has been discussed 

The authors’ thanks are due to Mrs M Clark for 
pj*£panng the illustrations for Ft§s 45^”454 ^tid to 
Miss A Arnott for the drawing of Fig 455 
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SHORT NOTES OF RARE OR OBSCURE CASES 


RETROGRADE INTUSSUSCEPTION OF LESSER CURVATURE OF 
STOMACH, PYLORUS, AND FIRST PART OF THE DUODENUM 

INTO THE (ESOPHAGUS 

By j LANNON and A CULINER 

DEPARTMENT OF CLINICAI. ANATOMY, MEDICAL SCHOOL, USIVrRSITY OF THE \MTM ATI RSRAND, JOHASSESIIURG 


Apart from pyloric stenosis, surgical condiuons of 
the stomach are rarely found in infants This case 
is an example of a retrograde intussusception into 
the lower oesophagus of the lesser curvature, pylorus, 
and the first part of the duodenum It is recorded 
because of the unusual nature of the findings and 
the absence of any reference to a similar condition 
in the available literature 

CASE REPORT 

This lo-months-old child had been admitted to 
hospital because of malnutrition The records reveal 
that the child was markedly dehydrated, had a tempera- 
ture of 103° on adnussion, and despite feedings went 
rapidly downhill until death five days after admission 
X rays revealed a markedly dilated, globular stomach 
No further chmcal information was available 

Post-mortem examination (Figs 456-458) showed that 
the stomach (S) was globular in shape and about 6 5 cm 
in diameter The pylorus and first part of the duodenum 
were not visible anteriorly Extending from the right 


Fig 456 — Show mg dilatation of cesophagus m relation 
to diaphragm and aorta A, Thoracic aorta , D, Diaphragm , 
O, (Tsophagus , L, Liver, Om> Attachment of omentum, 
S, Stomach 


of the oesophageal opemng above, to the spleen on the 
left below, an oblique attachment to the stomach of the 
greater omentum was observed (Om) There was no 
connexion between this membrane and the transverse 
colon, except at its splemc extremity 

From the transverse colon, the mesocolon, triangular 
in shape, extended and was attached by its apex to the 
first part of the duodenum The latter could be seen 
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A CASE OF BILATERAL PNEUMOTHORAX AND BILATERAL PENETRATING 
WOUNDS OF THE DIAPHRAGM WITH RECOVERY 

By A J P GRAHAM 

RESIDENT SURGICAL OTFICER, ROAAL SURREY COUNTY IIOSPITAI , CUII DEORD 


Penetrating woxinds of the chest wall may result 
in injuries to abdominal organs, and the following 
IS a description of a case in which bilateral injuries 
of the chest wall resulted in bilateral pneumothorax, 
penetration of both sides of the diaphragm with 
rupture of the spleen and liver, with complete 
recovery 

CASE REPORT 

E B 3 aged 28 years, a corporal in the ATS, was 
admitted afer a road accident Sergeant B L was 
admitted at the same time with almost exactly similar 
injuries to the chest wall As they had been travelling 
in the same lorry it appeared, therefore, that the mechan- 
ism of their production must have been similar Another 
vehicle had collided with the side of the lorry in which 
they had been travelling Both had been sitting against 
a wooden slat runmng along the inside of that side of the 
lorry struck by the other vehicle The force of the 
impact had evidently caused the wood against which 
they were leaning to give way behind them, and the two 
broken ends of the slat had penetrated each side of the 
chest wall m both cases 

In the second woman splinters of wood were later 
removed from the tissues in front of both scapula: several 
inches away from the entry wounds in the mid-axillary 
regions 

On admission E B was in considerable pain, which 
vvas most severe in the lower thoracic region at the back 
On immediate examination she was found to be suffering 
from shock with a rapid feeble pulse, pallor, and obvious 
dyspnoea There ivas no evidence of severe blood-loss 
externally apart from blood-stained uniform and bandages 

Measures for the treatment of shock were employed, 
and half an hour after admission she had recovered 
sufficiently to allow further examination to take place 
Tht. blood-pressure was 125/85, pulse-rate 92, respira- 
tions 30 and shallow There was no obvious cyanosis 
The apex beat was displaced to the left, the exact distance 
not being measured On removing the first-aid dressing 
two thoracic wounds were found That on the left was 
a penetrating wound through the eighth and ninth inter- 
costal spaces and eighth and ninth ribs in the anterior 
axillary hne Protruding from it were part of the 
omentum and some bowel On the right an almost 
similar wound through the eighth and ninth spaces and 
ninth rib in the posterior axillary hne was found Through 
this air passed in and out with every respiration This 
wound was promptly covered with a sterile dressing 
There was no marked difference between the percussion 
note on the two sides, though on the right side air entry 
was faint The abdomen was rigid, especially in the 
upper quadrants No other serious mjunes were found 

The patient’s general condition improved rapidly, 
and an hour and a half after admission her blood-pressure 
was 150/ too, pulse 100 

X-ray Exammatton revealed fractures of the ninth 
and tenth ribs behmd the angles and in the posterior 
axillary hne, and single fractures of the eleventh and 
twelfth ribs m the posterior axillary hne on the right 
side of the chest On the left there were fractures of 
the eighth and ninth ribs in the mid-axillary line Exam- 
ination of the lung fields showed a right pneumothorax 
with the heart shifted to the left, a partial pneumothorax 
and generally increased density of the lower half of the 


lung on tlic left The latter did not appear to correspond 
strictly to T lowcr-Iobe collapse, part of the upper lobe 
being also involved 

Operation was decided on for the purpose of closing 
the chest wall and returning the omentum and bowel 
to the abdomen 

At Operation — A transfusion was set up and two 
pints of Group O blood were given during and after 
operation The prolapsed omentum was ligated and 
excised The bowel, part of the transverse colon, was 
undamaged and was returned to the peritoneal cavity 
through the tear in the diaphragm It was then seen 
that the left lower lobe was retracted two or three inches 
above the diaphragm, the space being occupied b> air 
and communicating freely with the atmosphere through 
the chest wall, and with the peritoneal cavity Pro- 
truding through the hole m the diaphragm was the upper 
pole of a ruptured spleen and a small accessory spleen 
the size of a grape It was obvious that there was at 
least a partial pneumothorax on both sides The condi- 
tion of the patient was surprisingly good, and at no time 
did her respiration or heart give the anxsthetist much 
anxiety A close-fitting mask with a Boyle’s machine 
maintained a certain degree of positive pressure, giving 
gas, oxygen, and ether 

As it was necessary to excise the spleen, the original 
chest wound was continued downwards across the costal 
cartilages and then transversely across the abdomen A 
considerable quantity of blood was found m the peri- 
toneum, and bleeding was continuing from the splenic 
pedicle Splenectomy was performed by Mr E W 
Sheaf A rapid survey of other abdominal organs was 
made No inicstinal perforations vverc found, but 
palpation of the under surface of the diaphragm on the 
right revealed another tear through which the sharp ends 
of fractured ribs protruded On examining the upper 
and posterolateral surfaces of the liver sev eral lacerations 
were felt, the largest appearing to be about a quarter of 
and inch deep and one and a half inches long These 
had been caused by the impaction of fractured ribs It 
was considered unnecessary to suture the liver After 
the abdominal incision was closed the tear in the left 
side of the diaphragm was sutured with catgut Blood- 
clot was cleared from the left pleural cavity and the 
pleura and muscle layers resutured without drainage 
Vaseline gauze and sulphamlamidc powder vverc applied 
and the skin wound left open at the site of the original 
chest-wall injury 

Attention was then directed to the wound on the 
right The dressing was removed from the opemng 
Free entry and exit of air now occurred with every 
respiratory movement, but as far as could be ascertained 
there was no mediastinal flutter and no marked cardiac 
or respiratory embarrassment A rapid wound excision 
with removal of sharp nb ends and loose bone fragments 
was earned out The diaphragm and chest wall were 
closed without drainage as on the opposite side Accord- 
ing to d’Abreu routine closure of the chest without 
drainage is preferable to tube drainage provided post- 
operative collections of fluid in the pleural cavity arc 
aspirated thoroughly In this case it proved successful 

Progress — ^Post-operatively continuous oxygen was 
adnunistered through a B L B mask, and twelve hours 
later sulphathiazole in full doses and systemic pemcilhn, 
50,000 units first dose and 30,000 units 3-hourly, were 
commenced This dose of peniciUin was maintained for 
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seven days, then half the dose was continued 3-hourly 
for a further two days When the temperature had 
setded to normal for two days on compleuon of this 
course a total of 1,415,000 umts had been admimstered 
The highest recorded temperature was lOi 2° twenty- 
four hours after operation Two days after the injury 
the respirations were forty per minute, but by four days 
they had returned to normal 

Chest exanunanon twelve hours after operation showed 
faint air entry on the right with a httie fluid m the pleural 
cavity On the left the air entry was much better, though 
breath-sounds were harsh in character and accompamed 
by a few rales Coughmg was encouraged by the use of 
potassium iodide, with small doses of morphine to 
depress pain sensation but not the cough reflex This 
appeared to be quite successful, as sputum was easily 
cleared Deep breatlung exerases with carbon dioxide 
and oxygen for five nunutes hourly were begun on the 
first day and lung expansion exercises performed twice 
daily with a masseuse 

Four days after operaaon the heart was still displaced 
to the left, though less than formerly There was 


generally mcreased density of the left lower lobe On 
tile right there was no fluid and air absorption was 
complete except in the apical region Respirauons were 
normal at rest, but dyspnoea was evident on exeruon 
This gradually passed off as the lungs expanded 

Recovery was uneventful A chest radiograph five 
weeks after operation showed no abnormality except for 
non-union of the eleventh rib This caused a slight 
clickmg, but no pain 

Discussion — ^A case of bilateral abdomino- 
thoracic injury is described It is of unusual 
mterest m that one complete lung and part of the 
other were coUapsed In spite of this, the vital 
capacity was not reduced beyond that compatible 
with hfe and with treatment the patient made a 
complete recovery 

My thanks are due to Mr E W Sheaf for per- 
mission to pubhsh this case and for his advice 
throughout 


A CASE OF FILARIAL FUNICULITIS 

By Surgeon Lieutenant Coivimander H R I WOLFE, R N V R 
AND Surgeon Lieutenant Commander A L SCHOFIELD, RNVR 


In these days of global warfare and consequent 
movements of Service personnel, tropical diseases 
and their sequelae are much less confined to the 
tropics The following case of filarial fumcuhtis, 
occurring rune months after the patient’s return from 
Africa, provides an example of the importance of 
being alive to the possibihry that the symptoms 
complained of may be a manifestation of a previous 
symptomless tropical infestation 

CASE REPORT 

History — ^The patient, G A , a Naval Air Gunner, 
aged 25 At 17 30 hr on Feb 9, 1945, he felt a stab of 
pain in the left grom while chmbing down from an air- 
craft to the flight deck He attributed this to the pressure 
of his parachute harness Later there was shght pain 
and swelhng of the left scrotum, but he slept well Next 
mommg, on rismg, the pain and swelling were still 
present and became worse as he went about his duties 
He reported at the Sick Bay 

Previous History — Measles aged 6, diphtheria aged 
10, and in 1939 pneumoma In March, 1942, he was 
drafted to West Africa, where he spent four weeks in 
the jungle In Jime, 1942, he was transferred to East 
Africa, bemg stationed in a game reserve, where he 
remained until April, 1944 In June, 1943, a small right 
hydrocele, which had been present for five years, suddenly 
increased m size A radical cure was performed, with 
an uneventful convalescence, and there has been no 
recurrence On his way home in May, 1944, he developed 
his first attack of malaria when three days out from 
Mombassa Apart from this illness and the operation 
for hydrocele, he was perfectly fit durmg the whole 
commission 

On Admission — ^At 20 15 hr on Feb 10, when his 
ship returned to her base, he was discharged to tlus 
hospital as a case of suspected strangulated mgumal 
henua He was lying confortably in bed without rise 
in either temperature or pulse-rate (T 97 6° , P 76) 
The scrotal skm on the left side was indurated and cedema- 
tous, but the left testicle and epididymis, surrounded 



by a small lax hydrocele, felt normal Extendmg from 
just above the left globus major to the external abdo- 
mmal rmg, there was a fusiform, tender thickemng of 
the cord This was less marked m the mgumal rang] 
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Tenderness was elicited in the left ihac fossa and hypo- 
gastrium Apart from slight thirst, no other abnormal 
signs or S5nnptoms were noticed No rigor, headache, 
malaise, anorexia, nausea, or vomiung The bowels 
were regular and micturition was normal Examination 
of the rectum, chest, and cardiovascular system revealed 
no other abnormal physical signs 



Fio 460 — Microphotographs i 
from surface of vas deferens 



B 


sections of nodules taken 
A, X 600 , B, X 1500 


Blood-count — 
RBC 
Hb 
Cl 

WBC 

Polymorphs 
Lymphocytes 
Monocytes 
Eosinophils 
Basophils 


5,000,000 

98 per cent 

1 

7,400 

62 per cent 

23 j) 1 ) 

9 11 11 

4 II 11 

2 ji 11 


Urme Nothing abnormal detected 

FoUowmg rest in bed, the scrotal swelling subsided 
almost completely, but the tender mass above the 
testicle remained On getting up, the swelling quickly 
recurred 

On a pre-operative diagnosis of torsion of a testicular 
hydatid, or an acute funicuhtis of unknown aetiology, 
operation was advised 

At Operation — The cord and testicle were explored 
through a left inguinal incision (Fig 459) The cord 
from the internal to the external abdominal ring was 
thickened and mdematous, and a watery exudate was 
visible beneath its coverings Between the external 
abdominal ring and the globus major of the epididymis 
the cord had expanded into a firm fusiform mass about 
the size of a walnut The tumca vaginalis was incised 
and found to contain a little clear watery fluid The 
testis and epididymis appeared normal The coverings 
of the cord were incised from the internal ring to the 
upper pole of the testis The former were about s in 
in thickness below the external abdominal ring and 
much less so in the inguinal canal Between the upper 
pole of the testis and external abdominal ring the vas 
deferens was inflamed and nodular On its surface 
was a number of discrete yellowish nodules varying in 
size from o 5 mm to 3 o mm in diameter Some of 
these were sent for microscopy (Fig 460) The pampini- 
form plexus was engorged and some of the radicles in 
contact with the mflamed vas were thrombosed On 
dissection, an enormously dilated and varicose lymphatic 
was found running in the posterior coverings of the 
cord down to the upper pole of the testis Through its 
thin wall the wngghng, white, hair-hke coils of e worm 
were seen The lymphatic, with the worm inside, was 


excised and the specimen sent for examination (Ftg 461) 
A blood-smear was taken and the wound then closed 
m layers 



Fig 461 — A, LjTTiphaiic on oo cntpjt , B* Worn on 
fmclv dra«n capillary tubing ( 3) 

Progress — Convalescence was uneventful, with heal- 
ing by first intention The scrotal mdema subsided m a 
week, and the funicuhtis had almost completely rcsoH cd on 
his discharge from hospital three w ccks later Two months 
after operation there were no abnormal signs or symptoms 
Pathological Reports — Daily blood examinations 
at 22 30 hr for three weeks, and that of the specimen 
taken during the operation, failed to show microfilaria 
Further diurnal blood examinations at 2230 hr and 
10 30 hr for a period of a week, one month later, were 
also negative 

The worms were identified as Ptlana bancrofti by 
Lieutenant- Colonel \V F Harvey, I M S (Ret) 

The nodules taken from the surface of the vas 
deferens were found to consist of lymphoid follicles, 
packed with eosinophils, and with marked lymphangi- 
cctasis (Fjg 460) 


COMMENT 

Though cases of filanal funicuhtis must be 
rather unusual m this country, Lt -Colonel Gncg 
states that it is reported to be very prevalent among 
personnel serving in the Pacific theatre of operanons 
(Fogel and Hunungton, 1944) With the return of 
Service men from Africa and the Pacific it is not 
unlikely that further cases will be seen, and there- 
fore when a case of funicuhtis of obscure aetiology 
IS encountered, the possibihty of filanal infestation 
should be borne in mind 

We wish to thank Surgeon Captain H F Briggs, 
R N , for permission to publish this case \Vc 
express our thanks to Lt -Col W F Harvey, C I E , 
IMS (Ret ) and Lt -Col E D W Gneg, C I E , 
IMS (Ret ) for their help and advice , to Mr 
Pettigrew for the photographs , and to Mr Chfford 
E Shipley for the drawing 
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BAYONET WOUND OF THE TRANSVERSE COLON 

By Surgeon Commander A LONG, RN 


CASE REPORT 

A cadet, aged 18 years, while undergoing training at 
a Pre-O C T U Centre, jumped from a height of nine 
feet on to the fixed bayonet of the man immediately in 
front This entered his abdomen and there was some 
brisk hemorrhage from the wound On being seen 
soon afterwards by a Medical Officer, he was found to 
be moderately shocked and two pints of reconstituted 
serum were given He was admitted to R N Sick 
Quarters one hour afterwards 

On Admission — Temperature, 97°, pulse, 88, 
blood-pressure, 108 mm systolic , pallid and rather 
shocked Abdomen — small incised wound of entry of 
bayonet just external to the right rectus muscle on a line 
between the anterior superior spine and the umbihcus 
and the wound of exit of the point below twelfth rib 2 in 
from midhne in the costovertebral angle Some brisk 
hemorrhage from wound Generahzed tenderness and 
rigidity An intravenous drip of glucose and sahne 
was commenced and two pmts of serum given in the 
course of the next hour 



Fig 462 — Drawing showing perforating wound of 
transverse colon 


At Operation (one hour later) — Under nitrous- 
oxide, oxygen, and ether anesthesia, the abdomen was 
opened m the midline at the level of the umbilicus 
Fecal smell and gas were present on opening the peri- 
toneum Small amount of blood-clot evacuated from 


the right iliac fossa Two gaping wounds of the trans- 
verse colon were found in the region of the hepatic flexure 
These were immediately firmly sutured Small intestine 
and other viscera were examined and found intact 
During this time blood was seen entering the peritoneal 
cavity from the wound m the right iliac fossa, and on 
exploration it was found that the deep epigastric artery 
was severed Haemostasis was secured and a large 
drainage tube inserted through this wound after excision 
of skin edges , 5 g sulphonamide powder was sprinkled 
over the suture line of the colon Wound of exit treated 
similarly Closure 

Progress — Immediately followmg operation the 
patient was placed in a high Fowler’s position One 
gramme soluble M & B 693 was given into the intra- 
venous drip and repeated at three-hourly intervals until 
consciousness was regained , then i g was given four- 
hourly unul a total of 31 g had been given The 
glucose-saline drip was kept in situ for five days, giving 
approximately four to five pints in twenty-four hours, 
and fluids were restricted by mouth For the first 
three days he complained of severe cohcky pains in the 
abdomen and morphine was exhibited freely The tube 
drained well and was removed on the fourth day Some 
shght elevanon of temperature occurred during the first 
three days, afterwards becommg apyrexial , he vormted 
on one occasion only Bowels were opened normally 
on the fifth day and afterwards convalescence was un- 
eventful Sutures were removed on the ninth day All 
wounds healed well , shght hyperesthesia was present 
over the front of the right thigh (L 2 and L 3) The 
patient was free from symptoms and was discharged to 
convalescence soon afterwards 

Summary — 

1 Penetrating wound of abdomen, a bayonet 
passing completely through the peritoneal cavity 
and emerging below the right twelfth rib, inflicting 
damage only to the transverse colon 

2 Immediate operation and wounds of colon 
sutured 

3 Free drainage, high Fowler’s posmon, restric- 
tion of flmds by mouth, and continuous intravenous 
drip of sahne and glucose for five days followmg 
operation 

4 Chemotherapy 31 g of M & B 693 given in 
five days 

5 Uneventful recovery 


A CASE OF MULTIPLE DUCT PAPILLOMA OF THE MALE BREAST 

By JAMES MORONEY 

VISITING ASSISTANT SURGEON, BHOADGREEN HOSPITAL, LIVERPOOL 


The occurrence of a duct papilloma in the male 
breast is most unusual 

CASE REPORT 

History — A man, aged 31, was admitted to hospital 
complaining of an intermittent blood-stained discharge 
from the right nipple for two years and the presence of 
a swelling for two months His father had had an 
operation on his breast many years ago 

On Examination — Beneath the areola were two 
well-defined nodular swellings They were bluish in 
VOL xxxin — ^NO 132 


colour and gentle pressure caused bright-red blood to 
flow from the nipple 

The left breast and the axillae were normal There 
were no cutaneous papillomata elsewhere 

At Operation (January, 1944) — The nipple, areola, 
and surrounding skm containing the nodules were 
excised 

Convalescence was uneventful 
Microscopical Pathological Examination (Dr 
C V Harrison) — Secuon shows extensive mtraduct 
papilloma of the breast (Ftg 463) 


25 
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Fig 463 — Microphotographs showing CKtcnsiV' 


COMMENTARY 

Duct papilloma is not a common condition, 
even in the female Wakeley (1945) has reported 
a series of 52 cases, but all were in females I am 
unable to trace a case of duct papilloma in the 
male 



B 


mtraduct papilloma A, 15 B, 97 5 

The family history of male breast disease is 
interesting The age of the patient falls within the 
commonest age incidence m the female 

Treatment by simple excision is adequate 

REFERENCES 

Wakeley, Cecil P G (1945), Bnr med J , 1,436 
personal communication 


A CASE OF CARCINOMA COLI IN A CHILD 


By F D 

In the case here reported the previous history, 
radiographic appearance, and operative findings 
were typical of an annular stenosmg growth of the 
colon The unusual feature, of course, is the age, 
and I am unable to find any detailed record of a 
similar case 

In Dargeon’s book Cancer tn Childhood, Ewing, 
referring to the distribution of 183 primary mahg- 
nant tumours in childhood, mentions 2 as occurring 
m the rectum and i in the stomach, in a further 
group of 424 childhood cases (Piest) 7 are classified 
imder “ Intestine ” without any particulars Both 
these croups of cases were pubhshed some sixty or 
more years ago More recently 750 cases of tumours 
occurring in children under 15 were tabulated at 
the Mayo Chnic and another group of 215 (infancy 
to 15 years) at the Memorial Hospital in New York , 
no mention is made of colomc growths in either of 
these groups 

I do not wish to convey the impression that a 
confident diagnosis was made previous to the 
operation , it was not, but at the same time no satis- 
factory alternative diagnosis was suggested 

CASE REPORT 

History — Ehzabeth G , aged 1 1 yr i mth Accord- 
ing to the parents, the child (weight 8 lb at birth), though 
always rather tall for her age and thin, had been a healthy 
child and apart from what are generally referred to as 
childish complaints, e g , chicken-pox, etc , had been 


SANER 

exceptionally free from minor ailments affecting the 
gastro-intestinal tract or elsewhere Nor, so far as the 
parents knew', was there any history of cancer in cither 
of their ow’n families 

In the middle of May, 1945, the girl had a sharp 
attack of diarrhoea and vomiung lasting some 24-36 
hours, but since the mother had a similar attack at the 
same ume it was attributed to some food irritant On 
the last day in May there was a recurrence of abdominal 
pain and nausea — this Ume the mother was not affected 
— which persisted for some 3 or 4 days, when medical 
advice was sought At this Ume it was stated that the 
bowel was acung, no vomiting was reported, nor did 
the child appear at all ill On exarmnaUon, however, 
the abdomen was thought to feel “ full ”, though no 
other signs were detected The condiUon remained 
much the same for a week, after which a defimte improve- 
ment occurred and was maintained for about a further 
two weeks, but again the pain returned, was more severe, 
and was accompanied this time by vomiUng and complete 
arrest of bowel action , when seen some 24 hours later 
abdominal distension was obvious 

On Admission — Shortly after admission a sedauve 
was given, followed some 3 hours later by a glycerin 
enema which resulted m an acuon of the bowel, and 
from then on a steady improvement was maintained 
without further recurrence of symptoms, and the dis- 
tension subsided A week later an X-ray examination 
(barium meal follow-through) was made which showed 
the barium to be arrested at a point in the proximal 
half of the transverse colon , a few days later a barium 
enema confirmed the findings of the meal {Ftgs 464, 

465) 
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Fig 464 — Radiograph following barium meal, showing 
barium arrested in proNimal half of transverse colon 


Fig 46s — Radiograph following barium enema, and taken 14 
days after Fig 464, confirming the site of obstruction 


The upper half of the abdominal wall was at all times 
kept taut so that no mass was found either on ordinary 
or at the radiological examination , when the child was 
anEESthetized it was thought that a small mass could be 
felt a little above and to the right of the umbihcus, 
though even then there was considerable doubt 

At Operation — A laparotomy was performed on 
July 13 when, at the site shown in the radiographs, a 
typical annular carcinoma of the transverse colon was 
found (Pig 466) with obvious involvement of several 
mesenteric glands close to the bowel wall No other 
abnormality was seen After resecuon of a length of 
colon and mesentery the divided ends of the gut were 
closed and a lateral anastomosis between the proximal 
and distal segments of the transverse colon was performed 

Recovery from the operation was smooth and un- 
eventful 

The Specimen —Dr P O Ellison kindly examined 
the specimen and has reported as follows “ Segment of 
transverse colon The proximal end is ballooned and 
the distal end contracted , the centre portion is occupied 
by a neoplasm which completely encircles the bowel, 
the degree of stenosis is considerable and the lumen of 
the gut IS reduced to a narrow chink The growth itself, 
some J m thick, is very firm to touch, with edges everted 
and surface ulcerated In the adjacent subpcntoneal 
tissue there are about a dozen scattered nodules varying 
from 2-3 mm up to 10 mm in diameter 

“ Microscopical examination reveals a neoplastic 
process involving the whole bowel wall from mucous 
membrane to subperitoneal tissue, with the mam mass 
of growth between the muscularis mucosa and muscu- 
lar coat, there is a considerable degree of fibrosis m 
this region and the general appearance is not unlike a 
carcinoma of the stomach 



Fig 466 — Photograph of portion of colon resected, 
showing the annular carcinoma 

“tThe cells are columnar in type, tendmg to form 
acim with low columnar and cubical cells which in some 
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instances are flattened , in general, the cells are solitary 
or in small groups of the mucus-producing type, and 
many of them present a signet-nng appearance , in the 
inner muscular layer there are areas of frank colloidal 
degeneration Unlike the usual type of columnar-celled 
carcinoma, the mucous membrane is not replaced by 
neoplastic cells, in fact, it is intact and packed with 
normal mucous glands, though with some indication 


that the process may have originated in the deepest of 
these glands 

" Most of the subpcritoneal nodules consist of second- 
ary deposits with closely packed acini composed of cells 
distended with mucus and flattened nuclei producing the 
signct-rmg appearance 

“ Diagnosis Stenosing mucoid carcinoma of large 
intestine ” 


TRAUMATIC ANEURYSM OF TUE COMMON CAROTID ARTERY 
ASSOCIATED WITH MASSIVE INFARCTION OF THE BRAIN 

By NORMAN WHALLEY 

NCURO-SURGICAL UNIT, NE'' CASTLE OLNrSAL IlOSriTAI 


Penetrating injuries to the neck are always poten- 
tially serious problems On account of their intimate 
relationships and complete lack of protection, the 
great vessels, the mnth, tenth, eleventh, and twelfth 
cranial nerves, the nervous plexuses, and the viscera 
are all extremely vulnerable to trauma 

Makms (1922), m an analysis of 128 cases of 
injury to the carotid vessels in the War of 1914- 
1918, noted that in most cases the wounds of the 
soft parts were minor in character He pointed 
out that no large open wounds of the soft parts were 
seen in the cases studied and that during a period 
of three years’ duty as Consulting Surgeon he saw 
no patient in whom the common carotid artery had 
been tied for control of primary htemorrhage 
The inference is that many carotid injuries die within 
a short space of time from primary haemorrhage, 
and that it is the apparently minor neck injuries 
which are seen in hospital In 86 of his 128 cases 
some form of haematoma or traumauc aneurysm 
developed — a percentage of 67 i He drew atten- 
tion to the difficulty caused m diagnosis when 
cerebral symptoms following an injury to the carotid 
\essels are complicated by skull fractures, and also 
drew attention to the fact that injuries to the brachial 
plcvus may cause diagnostic difficulty when occur- 
ring m association with cerebral complicauons 

The case reported below is considered worthy of 
record as it illustrates the diagnostic difficulties 
which can occur when cerebral symptoms and 
neurological signs are found in patients who have 
suffered both a head injury and a penetrating neck 
injury 

CASE REPORT 

W T , a German prisoner of war, was wounded m 
the neck m Normandy on July 8, 1944 When first 
examined m England on July 9, his records show that 
he was conscious and co-operative He had a gunshot 
wound of entry on the right side of his neck and a gun- 
shot wound of exit on the left side of his neck The 
notes stated that there was paralysis of the left arm and 
hand Both legs were moving freely on this date He 
also had a superficial wound over the right shoulder 
There was no further information given On July 12 
he was evacuated to the Newcastle General Hospital 
under the care of Mr G F Rowbotham On admission 
he was drowsy and complained of severe headache 

The following points were noted — 

1 Bruising of the right temporal region of the scalp 

2 Gunshot wound of entry in the right side of the 
neck overlying the sternomastoid muscle — just below 


the inferior border of the thyroid cartilage There was 
a great deal of bruising and extravasation into the soft 
tissues 

3 Gunshot wound of exit in the left side of the neck 
r m above ibc clavicle near tlic posterior border of fne 
left sternomastoid muscle 



I 'I ^1 ^1 ^1 ^1 ^1 

centimetres 


Fig 467 — Illusualmg (a) Triumnuc nneur>’sm of 
common carotid with thrombosis of the tesscls, and (f) 
Infarction of cerebrum and compression of lateral \entricle 


4 Small superficial gunshot wound over the point 
of the right shoulder 

5 He had a complete hemiplegia on the left side, 
with absence of the deep tendon reflexes 

6 There were no abnormal neurological signs to 
indicate injury to any of the cranial nerves 

7 There was no clinical evidence of injury to the 
sympathetic trunks on either side of the neck 

8 There was no papill oedema 
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REVIEWS AND NOTICES OF BOOKS 


Illustrations of Regional Anatomy By E B 
Jamieson, M D Sixth edition In one bound 
volume Pp XU + 320 1946 Edinburgh E & 

S Livingstone Ltd 75 s 

Jamieson’s Illustrations are well known the world over, 
and now that the seven separate sections have been 
pubhshed in one bound volume surgeons and anatomists 
alike will benefit in that they have a book of reference 
This new sixth edition contains a few new illustrations and 
an index has been added, which is a real help as any 
perticular structure may appear in several plates An 
excellent volume which will always be popular 


Atlas of Surgical Approaches to Bones and Joints 
By Tootick Nicola, M D , FACS, Professor of 
Orthopedics, New York Polyclinic Medical School 
and Hospital Pp 218 1945 New York The 

MacMillan Co S5 00 

T'ffis' Adas contams a vanecy of cfcar cfiagrams* showing 
the surgical approach to bones and joints Major- 
General Kirk, the Surgeon-General of the United States 
Army, has written a Foreword in which he states that 
approximately 70 per cent of war casualties requiring 
surgical care are primarily extremity injuries There- 
fore this book has come at an opportune time, because 
It reveals to surgeons, both at home and abroad, the 
surgical approaches to the skeleton 

The book makes clever use of lucid illustrations in 
conjunction with concise enumeration of each step of 
action 

To the practising surgeon this pictorial atlas will be 
invaluable as a quick reference to his current problem 
The illustration arc clear and the amount of text is 
reduced to the minimum The author quite rightly 
estimates that each illustration is worth 10,000 words 
of text 


A Textbook of Surgery By John Homans, M D , 
Clinical Professor of Surgery, Emeritus Compiled 
from Lectures and Other Writings of Members of 
the Surgical Department of the Harvard Medical 
School Sixth edition 9I x 62 in Pp 1278 + 
vm, with 530 illustrations 1945 Springfield, 111 
Charles C Thomas (London Bailhere, Tindall 
& Cox ) S8 00 

The first edition of this well-known text-book appeared 
in 1931 and since that date six new editions have been 
forthcoming , this in itself indicates in no small way 
the popularity the book enjoys The new sixth edition 
shows signs of careful revision and can be said to be 
right up to date The use of the sulpha drugs and 
penicillin in surgery has been given its rightful place 
The numerous illustrations are for the most part pen- 
and-ink drawings, and they have been carefully selected 
to brmg out important points in the text These illus- 
trations are very refreshing and somewhat novel com- 
pared with the usual run of pictures in text-books We 
feel sure that this pictorial method of gaimng knowledge 
IS of real value to the reader, be he undergraduate or 
post-graduate 

The chapter dealing with fractures is most compre- 
hensive and practical, and the reader obtains a first-class 
knowledge of this important branch of surgery The 
influence of the second world war has caused some 
alteration in the treatment of fractures, but on the whole 
this is very httle AH the special branches of surgery 
are incorporated m this one volume, and Professor 
Homans has had the good fortune to obtain the services 


of his surgical colleagues in writing some of the special 
chapters 

A bibliographical index is incorporated at the end 
of the book , this is quite a unique feature in a text-book 
of surgery, but it does serve a useful purpose 

A comprehensive subject index completes the volume 
This text-book will still remain popular as it gives 
the student just what he requires to know for his final 
examination in surgery 


Plaster of Pans Technique in the Treatment of 
Traeturcs and Other Injuries By Lt -Col T B 
Quigley, Af C, M D 9] x 6 in Pp 107 -b xiv, 
with 103 illustrations 1945 New York The 
Macmilhn Company i8s net 

This volume devoted to the plastcr-of-Paris technique 
IS an excellent contribution on the application of this 
principle Simplicity is claimed as its kejnote, but to 
chts mtghc well be added clearness, far Che aucbar by bis 
text and illustrations has made it easy for the reader to 
understand exactly how and why each step is taken in the 
application of plaster casts 

The application of plaster to injured limbs in the 
hands of the expert is simple, and it is therefore satis- 
factory m this volume to read of the dangers which may 
be encountered His advice “ when in doubt, pad a 
limb before the application of a plaster cast ”, is excellent 
The unpadded plaster, whilst useful and safe over a 
limited field, is a source of danger in the hands of a 
novice The warning of danger which the symptom 
of pain gives, is above all of importance, and here it is 
rightly drawn attention to 


Extensile Exposure applied to Limb Surgery By 
Aknold K Henry, M B (Dubl ), M Ch (Hon , 
Cairo), r R C S I , Emeritus Professor of Clinical 
Surgery m the Umversity of Egypt gi \ 6J 
Pp 180 T viii, with 127 illustrations 1945 Edin- 
burgh E & S Livmgstonc 30s net 

This book is so much more than a guide to exposure of 
the long bones that one feels inclined to criticize its 
title, though It would be difficult to improve upon the 
author’s choice of the term “ extensile ” to indicate an 
exposure which, like the tongue of the chameleon, can 
be made “ to reach where it requires ” Everyone who 
has had experience of the surgery of peripheral nerves 
and blood-vessels knows how often he feels the need 
for more room, and therefore many besides orthopaidic 
specialists will appreciate the sound practical advice 
with which this book abounds Exposure may be 
extensile not only in length, but m depth and even in 
conception, amounting almost to the combination of two 
operations in one A good example is the exposure 
of the mam neurovascular bundle of the arm through 
the posterior incision for the musculospiral nerve and 
humeral shaft We would suggest that the next ediuon 
should show how to display the whole course of the deep 
femoral in addition to the superficial femoral artery, a 
problem which taxes the ingenuity of the surgeon who 
has to hunt for an arteriovenous fistula in the thigh 
But the prime virtue of the book is the stress it lays 
upon anatomy of the living body m planmng the approach 
to the deepest parts of a limb so that only the minimum 
of damage may be done to any of its tissues To do 
this efficiently the surgeon must be able not only to sec 
but also to feel his way into ussue planes, and Professor 
Henry is m the good company of the great anatomist- 
surgeons of the past in advocating the judicious use of 
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illustrated by good diagrams and pictured models This 
IS a help to the explanation of the methods of production 
of the many and diverse injuries to which the joint is 
subject The lesions ate taken one by one and dealt 
with as to frequency, pathogenesis, mechanics, diagnosis, 
progress, treatment, and prognosis 

There is a noticeable preference for operative methods 
with the use of staples, some of them with close, others 
very wide, prongs , all of them, of course, of fine calibre 
He does not hesitate to use several such staples for 
multiple injuries of the condyles and shaft, fastening 
them in place with a wire loop In the case of the 
Monteggia injury he figures treatment of the ulna with 
a long medullary pm introduced through the olecianon 
Some forty-six pages are devoted to complicating nerve 
injuries and their treatment 

The book is well documented with a considerable 
bibhography and is well produced and copiously illus 
trated 


Penicillin Therapy and Control in 21 Army Group 
Published under the direction of the Director of 
Medical Services, 21 Army Group, with Introduction 
by the Consulting Surgeon 8] / 5J m Pp 365 
May, 1945 

This brochure of some thrcc-hundrcd-odd pages contains 
a wealth of information that the average surgeon cannot 
readily obtain from any other source 

It contains sixty pithy articles dealing with every 
aspect of wounds due to modern warfare and the treatment 
of such wounds by penicillin 

Brigadier A E Porritt writes the introduction, and 
one can see his stimulating ideas throughout the book , 
as consulting surgeon to 2r Army Group he did much 
to make penicillin available to every wounded man 
It may be said that every aspect of war surgery ana 
medicine, including venereal disease, was treated with 
penicillin, and the results give the surgeon and physician 
a very good account of its real value 
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